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HOW TO USE THE SOWING GUIDE
The Crop Variety Sowing Guide attempts to present all the
information that is necessary for you to make the best choice
of variety for each of the major crops.  As well as varietal
characteristics and performance, it contains information on
herbicide resistance, disease, agronomic factors, deliveries
and marketing.
Much of the information presented this year is on the basis
of the ‘Agzone’.  This is an amalgamation of the traditional
‘region zone cells’which were coded H1 to L5 according to
length-of-growing season zones from north to south (1 to 5)
and rainfall regions, based on annual average rainfall, from
west to east.
Agzones have been developed through the statistical
analysis of crop performance.  The results presented are
based on cumulative information from the last 10 years of
varietal testing, with results for new varieties based on at
least 3 years data.  The Agzone areas have been labelled
Agzone 1 to 6 as outlined in the map on page 11.
Lupin zones have been introduced into the lupin section this
year.  The lupin zones replace the traditional ‘region zone
cells’ and ‘Agzones’.  They have been developed by
considering the level of risk for biotic and abiotic stresses to
lupin production.  The lupin zone matrix shows these risk
levels.  The lupin zones are also supported by statistical
analysis of lupin performance over time.
The new areas for lupins have been labelled Lupin zone 1 to
8 as outlined in the map on page 11.
To ensure that information for different varieties is compara-
ble, statistical techniques have been applied to make adjust-
ments for different locations within and between years.
Adjustments have also been made for spatial patterns that
may exist within each trial.
The following steps indicate how you might use the sowing
guide.
First, identify the Agzone and Lupin Zone in which your farm
is located.  To do this use the map and the table of area
codes on pages 10 and 11.  If, for example, your farm is near
Badgingarra look up the area code for Badgingarra in the
table.  You will see Badgingarra is in the H2 cell and thus
located in Agzone 2 and Lupin Zone 1.  It is important to
check your location in both the Agzone and Lupin Zone map
as they are classified differently.
If you are located near a border it is very important to
check the information for the adjoining areas to find the
varieties most appropriate to your situation.
The Crop Variety Sowing Guide makes suggestions for
cereals, oilseeds and pulses.  Each crop is listed in the table
of contents, but can also be easily identified by the page-
tags at the edge of the book.
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To help explain some of the detail provided for variety
suggestions, the wheat suggestions for Northampton from
Agzone 1 are shown on this page (copied from pages 56 and
57).
Information consists of a time of sowing guide and a yield
comparison table as well as some text for ‘special considera-
tion’.
THE TIME OF SOWING GUIDE
The time of sowing guide presents varieties best suited to
particular times of sowings as well as disease resistance
scores for these varieties.  Varieties have been included in
this table after consultation with plant breeders, agronomists
and regional development officers.  You should use the yield
comparison table to see how these varieties performed
compared to other widely tested lines.
Varieties in large type are ‘suggested varieties’, for example,
WYALKATCHEMA.  The # denotes varieties that were also
suggested last year.  Varieties presented in small type are
alternative varieties which are considered the next best
alternative to the suggested varieties.
Some varieties may be higher yielding than the suggested
varieties, but are not listed because of other problems.
There are two types of shading.  The darker shading indi-
cates the most reliable varieties for a particular time of
sowing.  This is the ‘best bet’ window.  Sowing the variety
during this period should also produce grain that meets
quality specifications for any premium grades for which the
variety may be eligible.
The lighter shading shows the period during which, either
lower yields, or grain of inferior quality may be produced.
This is the ‘more risk’ window.  Sowing is not advised in
areas where no shading is indicated.
These sowing windows have been derived using the grain
yields which are presented in the yield comparison table,
grain quality information and local knowledge provided by
the staff of the Department of Agriculture, Western Australia.
As an example, for the Noodle grade, Calingiri, is  the best
options for an early break (1st week of May) at Northampton.
For a late break (2nd week of June), the best bet would be
Arrino.
The table has not been designed to decide what is the best
time to plant a particular variety but shows what varieties are
best suited to a particular time of sowing.
A.HARD
Carnamah A M 5 5 3 5 7 4 5
APW
WYALKATCHEM A # M 5 5 3 6 3/6 5 7
EGA Bonnie Rock A M 6 4 3 5 4 3 7
NOODLES
CALINGIRI # L 5 4 4 4 3 4 6
ARRINO # M 4 4 4 4 3 4 3
CARNAMAH A # M 5 5 3 5 7 4 5
EGA BONNIE ROCK A # M 6 4 3 5 4 3 7
RUST RESISTANT ALTERNATIVE
EGA EAGLE ROCK A M 4 3 3 8 5p 7
EGA Castle Rock A # M 5/6 4 5 4 8 5p 8
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
VARIETY SUGGESTIONS
GRADE AND VARIETY
DISEASE RESISTANCE
ST YS SR YR LR
APRIL MAY JUNE JULY
SN
Blackpoint
Please read the instructions (page 7) on how to interpret this table before proceeding
M
aturity
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THE YIELD COMPARISON TABLE
This table presents the average varietal yield as a percentage
of the control variety and as a tonnage for two main sowing
periods (early and late).  The number of trial observations are
shown in brackets.
The variety average presented in the column headed ‘Over-
all’ has been calculated as if there was data for all times of
sowing for each variety.  This removes a time of sowing
effect and in most cases will NOT be equal to the average of
the time-of-sowing means shown for a particular variety.
This figure is only useful when there is NO effect of time of
sowing on the relative yield of the variety.
Variability in yield performance is a concern where fewer than
5 trials have been conducted.  In the yield tables this
information has not been presented but as an indicator that
trials have been conducted the trial number column shows
(<5).  All trials have been used in the ‘overall’ analysis, the
number of trials presented in this column may therefore be
greater than the individual time of sowing columns.
Once again the probability of outyielding the control column
is presented.  ‘Probability of outyielding control’ shows the
likelihood that a variety will perform better than the high-
lighted control variety.  For example, in Agzone 1, the figure
for Wyalkatchem A presented in this column is ‘0.8’.  This
means that there is an 70 per cent chance that in any year
Wyalkatchem A will out-yield Westonia A, or that it will do
so in 8 seasons out of 10.
The yield tables are now split to represent different grades of
crop.  For example, in wheat, trials are conducted which
target different protein groups and therefore have different
management strategies.  Results of these trials are separated
for more direct comparison between varieties.  Different
control varieties are also highlighted.  Please note that trials
are conducted only in relevant areas and will therefore not be
available for all Agzones.
CHECK FOR CONSISTENCY
Probably the most important thing to remember is to compare
these results to what you see on your farm.  If your farm
seems to behave differently, then look at the surrounding
Agzones to see if they are more applicable to your farm
environment.  When selecting a potential variety check the
information on disease, weeds and other agronomic factors
which may be included in the variety descriptions or with
general information at the beginning of each section.
YIELD ANALYSIS
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery 2.55 89 (16) (<5) 2.26 88 (19) 0.1
Brookton 3.07 107 (24) (<5) 2.68 105 (28) 0.7
Cadoux 2.75 95 (11) (<5) 2.37 92 (14) 0.2
Camm A 2.83 98 (18) (<5) 2.50 97 (21) 0.4
Carnamah A 3.03 105 (29) 2.05 101 (7) 2.66 104 (36) 0.7
Cascades 2.74 95 (29) 1.78 87 (7) 2.39 93 (36) 0.2
Clearfield JNZ A 2.74 95 (12) (<5) 2.40 93 (15) 0.2
Clearfield STL A 2.74 95 (16) (<5) 2.41 94 (19) 0.2
EGA Bonnie Rock A 2.93 102 (16) (<5) 2.60 101 (20) 0.6
EGA Castle Rock A 2.50 87 (12) (<5) 2.20 86 (14) <.1
EGA Eagle Rock A 2.72 94 (9) (<5) 2.42 94 (9) 0.2
Machete 2.77 96 (29) 1.83 90 (6) 2.43 95 (35) 0.2
Mira A 2.76 96 (9) (<5) 2.47 96 (11) 0.3
Mitre A 2.67 93 (9) (<5) 2.38 93 (11) 0.2
Nyabing 2.83 98 (14) 1.91 94 (5) 2.48 97 (19) 0.3
Spear 2.80 97 (29) 1.81 89 (6) 2.44 95 (35) 0.3
WAWHT2499 2.87 100 (11) (<5) 2.54 99 (13) 0.5
Westonia 2.88 100 (34) 2.04 100 (7) 2.57 100 (41) *
Wyalkatchem A 3.09 107 (21) (<5) 2.71 106 (25) 0.8
Yitpi A 2.77 96 (5) (<5) 2.44 95 (8) 0.3
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AREA CODES FOR LOCATIONS IN WESTERN AUSTRALIA
Location Area code
Ainsworth ................................ M3
Ajana-East .............................. L1
Ajana-West ............................. M1
Albany ................................ H5W
Aldersyde-North ..................... M3
Aldersyde-South ..................... M4
Amelup ................................ M5W
Ardath ..................................... M3
Arrino ...................................... M1
Badgebup-North ...................... M4
Badgebup-South ................. M5W
Badgingarra ............................. H2
Badjaling ................................. M3
Bakers Hill .............................. H3
Balla ........................................ L1
Ballaying ................................. M4
Ballidu-East ............................. L2
Ballidu-West ............................ M2
Beacon .................................... L2
Beaumont ............................ H5E
Bencubbin-North ..................... L2
Bencubbin-South ..................... L3
Bendering ................................ M4
Benjaberring ............................ L3
Beverley-East ........................ M3
Beverley-West ....................... H3
Billaricay-North ....................... M3
Billaricay-South ....................... M4
Bindi Bindi ............................... M2
Bindoon-East .......................... H3
Binnu ....................................... M1
Bodallin ................................... L3
Boddington .............................. H4
Bokal ....................................... H4
Bolgart-East ............................ M3
Bolgart-West ........................... H3
Bonnie Rock ........................... L2
Borden ................................ M5W
Bowgada-East ......................... L1
Bowgada-West ........................ M1
Boyup Brook-North ................. H4
Boyup Brook-South ............ H5W
Bridgetown-SE .................... H5W
Brookton-East ......................... M3
Brookton-West ........................ H3
Broomehill-East ................... M5W
Broomehill-West ................. H5W
Bruce Rock ............................. M3
Bullaring .................................. M4
Bullfinch .................................. L3
Bulyee-North .......................... M3
Bulyee-South .......................... M4
Buniche ................................... M4
Bunjil-East ............................... L2
Bunjil-West ............................. M2
Buntine-East ........................... L2
Buntine-West .......................... M2
Burges-East ............................ M3
Burges-West ........................... H3
Burracoppin ............................. L3
Cadoux ................................... L2
Calingiri ................................... M2
Canna-East ............................. L1
Canna-West ............................ M1
Capercup ................................ H4
Carnamah-North ..................... M1
Carnamah-South ..................... M2
Caron-NE ................................ L1
Caron-NW ............................... M1
Caron-SE ................................ L2
Caron-SW ............................... M2
Carrabin .................................. L3
Cascades ............................ M5E
Chidlow ................................... H3
Chowerup ............................ H5W
Circle Valley ............................ L5
Clackline ................................. H3
Cleary ..................................... L2
Collgar .................................... L3
Collie ....................................... H4
Condigup .............................. H5E
Coomalbidgup ...................... H5E
Location Area code
Coomberdale ........................ M2
Coondle ................................ H3
Coroow .................................. M2
Corrigin-North ....................... M3
Corrigin-South ....................... M4
Cowcowing ............................. L3
Coyrecup-North .................... M4
Coyrecup-South ................ M5W
Cranbrook .......................... H5W
Cuballing-East ...................... M4
Cuballing-West ..................... H4
Cunderdin ............................. M3
Cuthbert ............................. H5W
Dale ...................................... H3
Dalwallinu-East ...................... L2
Dalwallinu-West .................... M2
Dandaragan .......................... H2
Dangin .................................. M3
Darkan .................................. H4
Dinninup ................................ H4
Doodlakine ............................. L3
Dowerin-East ......................... L3
Dowerin-West ....................... M3
Dudinin .................................. M4
Dulyalbin ................................ L3
Dumbleyung ......................... M4
Dunn Rock ........................ M5C
Duranillin ............................... H4
Ejanding ................................. L3
Eneabba-North ...................... H1
Eneabba-South ..................... H2
Eradu .................................... M1
Esperance ........................... H5E
Gabalong ............................... M2
Gabbin ................................... L2
Gairdner River ................... H5C
Geraldton N and S ................ H1
Gibson ................................ H5E
Gingin .................................... H2
Gnowangerup ..................... M5W
Goodlands .............................. L2
Goomalling ............................ M3
Grass Patch ........................ M5E
Grass Valley ......................... M3
Green Range ..................... H5C
Greenhills .............................. M3
Gunyidi ................................. M2
Gutha-East ............................ L4
Gutha-West .......................... M1
Highbury-East ...................... M4
Highbury-West ..................... H4
Hines Hill ............................... L3
Holland Rock ........................ M4
Holleton ................................. L3
Holt Rock .............................. L4
Hopetoun ............................ H5E
Hyden/East Hyden ............... L4
Irwin ...................................... H1
Jacup ................................. M5C
Jennacubbine ........................ M3
Jerdacuttup ......................... H5E
Jerramungup ...................... M5C
Jitarning ................................ M4
Jubuk-North .......................... M3
Jubuk-South .......................... M4
Kalannie ................................. L2
Karlgarin ................................. L4
Katanning-NE ........................ M4
Katanning-NW ...................... H4
Katanning-SE ..................... M5W
Katanning-SW .................... H5W
Kellerberrin ............................. L3
Kirwan .................................... L2
Kodj Kodjin ............................. L3
Kojaneerup ......................... H5C
Kojonup-North ....................... H4
Kojonup-South ................... H5W
Kondinin ................................ M4
Kondut-East ........................... L2
Kondut-West ......................... M2
Konongorring ......................... M2
Koonadgin .............................. L3
Location Area code
Koorda ................................... L2
Korbelka ................................ M3
Kuender ................................ M4
Kukerin .................................. M4
Kulin ...................................... M4
Kulja ....................................... L2
Kumarl ................................... L5
Kununoppin ............................ L3
Kuringup ................................ M4
Lake Cairlocup ................... M5C
Lake Grace ........................... M4
Lake King ............................... L4
Lake Varley ............................ L4
Lancelin ................................ H2
Latham-East .......................... L2
Latham-West ........................ M2
Lort River ........................... M5E
Manmanning ........................... L2
Marchagee ............................ M2
Marvel Loch ........................... L3
Mawson ................................. M3
Maya-East ............................. L2
Maya-West ........................... M2
Mayanup ............................ H5W
McLevie-East ......................... L2
McLevie-West ...................... M2
Meckering ............................. M3
Merredin ................................. L3
Miling ..................................... M2
Mindarrabin ........................ M5W
Mingenew .............................. M1
Minnivale ................................ L3
Mogumber ............................. H2
Mollerin ................................... L2
Moora-East ........................... M2
Moora-West .......................... H2
Moorine Rock ......................... L3
Morawa-East .......................... L1
Morawa-West ........................ M1
Moulyinning ........................... M4
Mt. Barker .......................... H5W
Mt. Kokeby-East ................... M3
Mt. Kokeby-West ................. H3
Mt. Madden-North .................. L4
Mt. Madden-South .............. M5C
Mt. Sheridan ........................... L4
Mt. Walker ............................. L3
Mukinbudin ............................. L3
Mullewa-East .......................... L1
Mullewa-West ........................ M1
Munglinup ............................ H5E
Muntadgin-East ...................... L3
Muntadgin-West .................... M3
Muresk .................................. H3
Myalup .................................. VH
Nabawa-East ........................ M1
Nabawa-West ....................... H1
Naraling ................................ M1
Narembeen ........................... M3
Narrogin-East ........................ M4
Narrogin-West ...................... H4
Numbudding ........................... L3
Neridup ............................... H5E
New Norcia ........................... H2
Newdegate ............................ M4
Nomans Lake ....................... M4
Northam(Avon)-East ............ M3
Northam(Avon)-West ........... H3
Northampton ......................... H1
Nukarni .................................. L3
Nungarin ................................ L3
Nyabing-North ...................... M4
Nyabing-South ................... M5W
Ogilvie .................................. M1
Ongerup ............................. M5W
Perenjori-East ........................ L1
Perenjori-West ...................... M1
Piawaning .............................. M2
Piesseville-East .................... M4
Piesseville-West ................... H4
Pindar ..................................... L1
Pingaring ............................... M4
Location Area code
Pingelly-East ........................ M4
Pingelly-West ....................... H4
Pingrup-North ........................ M4
Pingrup-South .................... M5W
Pintharuka-East ..................... L1
Pintharuka-West ................... M1
Pithara-East ........................... L2
Pithara-West ......................... M2
Quairading ............................. M3
Qualeup-North ...................... H4
Qualeup-South ................... H5W
Qualegetting .......................... M3
Ravensthorpe ..................... M5E
Rocky Gully ...................... H5W
Salmon Gums ........................ L5
Scaddan .............................. M5E
Shackleton-North ................... L3
Shackleton-South ................. M3
South Kumminin ................... M3
South Yilgarn ......................... L3
Southern Cross ...................... L3
Speddingup ......................... M5E
Sullivan-East ......................... L1
Sullivan-West ....................... M1
Tambellup ........................... H5W
Tammin-East .......................... L3
Tammin-West ........................ M3
Tampu .................................... L2
Tardun-East ............................ L1
Tardun-West .......................... M1
Tarin Rock ............................. M4
Three Springs ........................ M1
Tincurrin ................................ M4
Tonebridge .......................... H5W
Trayning ................................. L3
Wagin-East ........................... M4
Wagin-West .......................... H4
Walkaway ............................. H1
Wandering ............................. H4
Wannamal ............................. H2
Warralakin .............................. L3
Warup ................................... H4
Watercarrin-East .................... L3
Watercarrin-West ................. M3
Watheroo .............................. M2
Welbungin .............................. L3
West River ........................ M5C
Wialki ..................................... L2
Wickepin ............................... M4
Wilgoyne (L. Brown) .............. L3
Williams ................................ H4
Winchester ........................... M2
Wogarl-East ........................... L3
Wogarl-West ......................... M3
Wongan Hills ........................ M2
Wongoondy .......................... M1
Woodanilling-East ................. M4
Woodanilling-West ................ H4
Woogenellup ...................... H5W
Woolocutty ............................ L4
Wooroloo ............................... H3
Wubin-East ............................ L2
Wubin-West .......................... M2
Wundowie ............................. H3
Wyalkatchem ........................ L3
Yandanooka .......................... M1
Yarding .................................. M3
Yealering ............................... M4
Yelbeni ................................... L3
Yerecoin ................................ M2
Ygnattering ........................... M3
York-East .............................. M3
York-West ............................. H3
Yorkrakine .............................. L3
Yornaning-East ..................... M4
Yornaning-West .................... H4
Yoting .................................... M3
Yuna-East .............................. L1
Yuna-West ........................... M1
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CROP VARIETY TESTING AREAS
NOTE:  If your location is on or near the border of an area, it is important to consider the information for the adjacent
area.
AGZONE Region Zone Cells
1 North West (H1 + M1)
2 Central (H2 + M2 +  M3 + M4W)
3 South West (H3 + H4 + H5W + M5W)
4 North East and Central (L1 + L2 +  L3)
5 Lakes/Mallee (L4, L5, M4E M5C + M5E)
6 South Coast (H5C + H5E)
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NEW VARIETIES
All promising lines from the Departments breeding programs
and other states (with any application in Western Australia)
are tested in the crop variety testing program.  Initially these
lines are tested at Stage 3 sites throughout the state.  De-
pending on their performance, these lines may progress to
Stage 4 testing in the following year.  Results from at least
two years of advanced testing are required before lines can
be included in the crop variety suggestions.
Descriptions of new and suggested varieties appear in each
crop section and are arranged alphabetically.
VARIETY PARENTAGE
The notation we have adopted to indicate parentage of
varieties follows a system described by Purdy et al. in 1968.
The first cross is indicated with a slash (/) between the two
parents, the female parent appearing first.  For example,
Aroona (WW15/Raven) means that for Aroona WW15 was
crossed with Raven as the male or pollen parent.  Successive
crosses are indicated by two slashes with a number in
between that signifies the cross order (for example, /3/).  The
second cross may be indicated by a double slash only.
Back-crosses are signified by an asterisk with an associated
number to show the number of times the variety has been
used.  Back-crosses may involve either the female or male
parent as the recurrent parent and accordingly the asterisk
may be found to the left or right of the slash.
SEED SUPPLIES OF SUGGESTED VARIETIES
New seed is needed because:
- A newly released variety may be particularly suited to the
area.
- The identity of the variety usually grown on the farm may
be in doubt.
- Seed may have become contaminated with other cereals,
weed seeds, or be of poor physical or germinable quality.
Normally it is not necessary to change seed other than for
the above reasons.  The idea that self-pollinated cereals
suffer some genetic or inherent deterioration in productivity
over time is not supported by investigation.
Shrivelled grain is unsatisfactory but small, plump seed may
still be suitable.  Germinating ability is important and can be
affected by disease and weather damage.  If you are in any
doubt about the soundness of your seed supply, have it
tested for germination and purity.  Samples can be forwarded
to AGWEST Seed Quality, Department of Agriculture, Baron-
Hay Court, South Perth.
An important prerequisite for changing to new varieties is
whether they will improve your returns.  Many new varieties
are specific in their application and may not have advantages
for all areas.  The release of a new variety to particular areas
depends on analysis of variety trial results where strict
comparisons are made with existing varieties.
The first seed released is normally restricted to the areas
where the new variety represents a clear advantage.  It is
important for growers in these areas to build up seed as
rapidly as possible to take advantage of the new variety.
NEW VARIETIES RELEASED IN WESTERN AUSTRALIA, 2000 TO 2004
2000 2001 2002 2003 2004
Wheat
Wyalkatchem(DAWA) EGA Bonnie Rock (DAWA) EGA Blanco  (DAWA) EGA Eagle Rock (DAWA)
Harrismith (DAWA) EGA Castle Rock (DAWA)
Clearfield JNZ (DAWA./BASF) EGA Jitarning  (DAWA)
Clearfield STL (DAWA/BASF) GBA Ruby
GBA Sapphire
GBA Shenton
Barley
Baudin (DAWA)
Hamelin (DAWA)
Lupins
Mandelup (DAWA)
Field peas
Dunwa (DAWA)
Chickpeas
Rupali (DAWA)
Sonali (DAWA)
Kimberly Large (CLIMA)
Canola
Tranby (DAWA)
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PLANT BREEDER RIGHTS
Plant Breeder Rights (PBR) are now commonly used for
many field crops in Australia and growers need to be aware
of the implications. Varieties protected by PBR have the “A”
symbol after the variety names in the text.
The Plant Breeder Rights Act exists to clarify and strengthen
the rights of plant breeders and allow for the streamlined
collection of royalties.
When purchasing seed of a variety you should carefully
read any documentation that is provided with the purchase
so that you are fully aware of the conditions that are placed
on the variety.  The Department of Agriculture’s policy is
that varieties will have either a seed royalty or an end point
royalty, not both.
Processed and unprocessed grain grown from seed whereby
the relevant royalty has not been paid is not permitted to be
offered for sale or traded in any form, as the plant breeders
authorisation for use of the variety has not been given.
Provided the purchase conditions are met and the relevant
royalties are paid, the farmer may retain seed of the variety
for their own future planting.
MOST COMMONLY ASKED QUESTIONS ABOUT ROYALTIES
What is the Crop Improvement Royalty (CIR)?
The CIR is a royalty paid on every tonne of grain of nomi-
nated varieties produced and sold by growers.  The CIR is
collected by grain marketers and paid to the breeding
organisation.  The term End Point Royalty (EPR) has the
same meaning as the CIR.
What is the Seed Royalty?
Seed royalties are paid on nominated varieties at the point of
purchasing the seed and the payment is forwarded directly
to the PBR owner of the variety.
Why change from a Seed Royalty to a CIR?
The CIR represents an equitable return to the breeding
organisation for successful crop breeding.  It is a mechanism
by which growers can directly feed back to breeding organi-
sations what they regard as successful varieties.  The
Department of Agriculture has committed to reinvest its
share of this royalty into the crop improvement programs, so
the CIR provides future benefit for farmers through the
development of improved varieties.
Why does the CIR vary from variety to variety?
The CIR rate takes into account market trends and the
potential benefits that growers are likely to derive from the
variety (eg improved yields, price premiums etc).
How long will a CIR be payable on a variety?
The CIR is payable on grain deliveries for the market life of
the variety (up to a maximum of 20 years - the period of PBR
ownership).
Will there still be a seed royalty paid on seed purchases?
For Department of Agriculture bred crop varieties the CIR
replaces the seed royalty.   No publicly available variety has
a Seed Royalty and a CIR .
Will the CIR allow farmer to farmer seed sales?
After the open trading date is declared by the Department of
Agriculture, farmer to farmer trading of seed will be allowed.
If a variety is protected by PBR can I buy (or sell)
seed from my neighbour
(ie farmer to farmer trading)?
The PBR Act provides the legal ability to apply terms and
conditions to the trading of the variety.  A common restric-
tion is that seed can only be purchased from the approved
Seed Licensee and therefore seed can not be traded between
growers.
In WA, the Department of Agriculture generally includes in
the Seed Licensee contract that farmer to farmer trading will
not be permitted for a period of 2 – 4 years.  After this period,
the Department declares open trading and farmer to farmer
trading of seed will be allowed.
PBR does not automatically prevent farmer to farmer sales
but most other breeding organisations do not allow farmer to
farmer trading.  Therefore growers should check with the
PBR owner if seed trading restrictions apply.  For the status
of the Departments PBR varieties please refer to
www.agric.wa.gov.au/, click on the heading ‘Crops’ and then
on Status of Varieties.
Can I buy seed off my neighbour if I’m prepared to
pay the royalty?
It depends on the variety and the conditions the owner or
the agency with the marketing rights have set on the variety.
In the case of varieties owned by the Department, you
should first check the status of the variety.  If the variety is
not eligible for open trading then you cannot legally buy
seed from your neighbour even if you are prepared to pay
the royalties.  The Department will not give such permission,
as it would be a breach of contract with the Seed Licensee.
Can I use a PBR variety in a share cropping agree-
ment where one of the parties to the agreement has
not purchased that variety?
There are no legal precedents established under the Act to
cover all of these situations and it is important that you
clarify with the PBR owner or marketing agent of the variety
how they will approach the issue.
The Department of Agriculture permits PBR varieties to be
used in share cropping arrangements, provided that one of
the parties has legitimate access to the seed being used.  The
Department of Agriculture will allow seed to be delivered in
the names of both share cropping parties, but suggests that
you advise the Department of Agriculture of the agreement
details.  However it must be clearly understood that those
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A
AUSTRALIA
PBR PENDING: No. ..............
(or PBR GRANTED:  No.  ..............)
Unauthorised commercial propagation or any sale of propagating material
of this variety is an infringement under the Plant Breeders Rights Act 1994.
parties who have not legitimately purchased seed of the
variety must not retain any seed at the end of the agreement.
If they wish to grow the variety themselves in the future they
must source seed from an authorised marketer for the variety.
Can I sell a PBR variety as part of a package deal
when I am selling the farm?
Again it is necessary to confirm with the owner or marketing
agent for the variety what they will allow.  In the case of the
Department of Agriculture’s varieties it is acceptable to sell a
variety with the farm.  However if you do so you must not
retain any seed for yourself - it is all or nothing.  In effect,
when you purchase a PBR variety, you are granted a licence
to grow that variety, you cannot both sell and keep that
licence.  You should contact the Department of Agriculture
and advise of the change of details so that the variety
register can be amended to avoid any unnecessary complica-
tions.
What happens if a partnership purchases a variety
and the partnership is dissolved?
It is necessary to confirm what the PBR owner or marketing
agent for the variety will allow.  The Department of Agricul-
ture allows members of the partnership to take the variety
with them.  However you should contact the Department of
Agriculture and advise of the change of details so that the
variety register can be amended to avoid any unnecessary
complications.
Can I sell grain of a PBR variety to another farmer
for stock feed?
Yes.  PBR regulations only apply to propagating material,
which in the case of the Department of Agriculture’s varieties
is the seed used to sow the crop.  However, to protect
yourself in the event that the other farmer does use the grain
illegally for seed, you should point out to them that the
variety is protected by PBR and it is worth writing on the
documentation accompanying the sale something along the
lines of “seed sold for non-cropping purposes and will not
be used for sowing a crop”, which is signed by the pur-
chaser.
If the variety attracts a CIR (EPR), you are required to pay
the PBR owner for the grain you traded.  Contact the PBR
owner for payment process instructions.
Can I sell grain of a PBR variety to another farmer to
sow for hay?
No.  In that case such seed is used for sowing a crop, even
though it is not going to be harvested for grain.  The sale is a
clear breach of the Act.
What do I do if I discover later that I have inadvert-
ently traded seed that is protected by PBR?
Contact the PBR owner or authorised marketing agent
immediately and advise them of the situation.  Although you
will be technically in breach of the Act, it is considered
unlikely that action will be taken against you under the Act
in such a situation, particularly where you have brought the
matter to their attention.  Such an approach is unlikely to be
accepted for repeat occurrences, so you need to make sure
that you make the appropriate checks to ensure that the
situation does not occur again.  If you do not provide such
advice, the PBR owner may take action against you when
they discover that you have used the variety illegally, so it is
best for you to initiate the disclosure.
What are the penalties for trading illegally in a PBR
variety?
Beyond damages that may be awarded to the owner, fines
can be applied to those breaching the Act.  These can range
from $55,000 to $275,000 depending on whether the party is
an individual or a corporation.
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STATUS OF DEPARTMENT OF AGRICULTURE  WESTERN AUSTRALIAN CROP VARIETIES - OCT. 2004
VARIETY Year CIR Licensee
(incl. collection fee) (Contact details on following page)
GST exclusive
Wheat Ajana A 98 $0.95 / t free to trade
Arrino A 97 NA free to trade
Calingiri A 97 NA free to trade
Camm A 98 $0.95 / t free to trade
Carnamah A 96 NA free to trade
Cunderdin A 96 NA free to trade
Clearfield JNZ A 01 $1.12 / t free to trade
Clearfield STL A 01 $1.12 / t free to trade
EGA Bonnie Rock A 02 $1.12 / t free to trade
EGA 2248 04 $4.17 / t DAWA (contract required)
EGA Castle Rock A (WA) 03 TBA Coorow Seeds, COGGO Seeds
EGA Castle Rock A (other states) 03 TBA Graintrust
EGA Jitarning A 03 $2.70 / t Graintrust
EGA Eagle Rock A 04 TBA Coorow Seeds, COGGO Seeds, Seed Group
Harrismith A 01 $1.12 / t free to trade
Karlgarin A 99 $0.95 / t AWB Seeds
Westonia 97 N/A free to trade
Wyalkatchem A (WA) 01 $1.12 / t free to trade WA only
Wyalkatchem A (other states) 01 $1.25 / t PlantTech outside WA
Barley Baudin A (WA) 02 $3.00 / t (malting) free to trade WA only
$1.00 / t (feed)
Baudin A (Eastern States) 02 $3.50 / t (malting) AWB Seeds outside WA
$1.50 (feed)
Doolup A 98 $0.45 / t free to trade
Fitzgerald A 97 NA free to trade
Gairdner A (WA) 97 NA free to trade WA only
Gairdner A (other states) 97 NA PlantTech outside WA ($60/t seed royalty)
Hamelin A (WA) 02 $3.00 / t (malting) free to trade
$1.00 / t (feed)
Oats Carrolup A 93 NA free to trade
Coomallo A 96 NA free to trade
Hotham A 97 NA free to trade
Needilup A 98 NA free to trade
Pallinup A 94 NA free to trade
Toodyay A 96 NA free to trade
Vasse A 97 NA free to trade
Wandering A 99 NA free to trade
Lupins Belara A 97 NA free to trade
Mandelup A 04 TBA The Seed Group, COGGO Seeds,
Coorow Seeds, Diamond and Co, GrainTrust
Quilinock A 99 $0.95 / t free to trade
Tanjil A 98 $0.85 / t free to trade
Wodjil A (WA) 97 $0.75 / t free to trade WA only
Wodjil A (other states) 97 $0.75 / t PlantTech outside WA
Field Peas Cooke A 99 $0.95 / t free to trade
Dunwa A 01 $1.125 / t COGGO Seeds
Helena A 99 $1.20 / t free to trade
Chickpeas Rupali A 04 $3.50 / t AWB Seeds
Sonali A 04 $3.50 / t AWB Seeds
Lentils Cassab 98 NA free to trade
Cumra 98 NA free to trade
Canola Tranby A 04 $3.125 / t COGGO Seeds
EPR cpst tp grpwer = COR + GST (GST recoverable as an income ‘input’).
Varieties on bold are NOT free to trade, seed of these varieties must be purchased form the Licensee.
Further information:  Paul Hardy 9368 3347 or Tress Walmsley 9780 6197.
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SEED LICENSEE DETAILS
Crop Variety Contact Phone
Wheat EGA 2248 A (WA) Production contract required:
Orders available through Department of Agriculture
Tress Walmsley 0404 819 543
EGA Castle Rock A (WA) Coorow Seeds 9952 1088
COGGO Seeds Growers located throughout WA 9368 8750
EGA Castle Rock A (NSW, SA and Vic) GrainTrust 02 9925 0570
EGA Eagle Rock A (WA) The Seed Group
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup 9828 5055
Australian Seed and Grain, Moora 9651 1069
COGGO Seeds Growers located throughout WA 9368 8750
Coorow Seeds 9952 1088
EGA Jitarning A (WA) GrainTrust 02 9925 0570
WAWHT2499 Anticipated release in February 2005
Pre-orders available through Department of Agriculture
Tress Walmsley 0404 819 543
Lupins Mandelup A (WA) The Seed Group
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup (doublegee free seed) 9828 5055
Australian Seed and Grain, Moora 9651 1069
COGGO Seeds Growers located throughout WA 9368 8750
Coorow Seeds 9952 1088
WC Diamond and Co. Mundaring and Wubin 9664 2011
Mandelup A (NSW, SA and Vic) GrainTrust 02 9925 0570
Field Peas Dunwa A COGGO Seeds Growers located throughout WA 9368 8750
Chickpeas Sonali A and Rupali A AWB SEEDS and SeedNet Partners
Eastern Districts Seed Cleaners, Kellerberrin 9045 4036
Wemyss, Gnowangerup 9828 5055
Australian Seed and Grain, Moora 9651 1069
Canola Tranby A COGGO Seeds Growers located throughout WA 9368 8750
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VARIETY SUGGESTION SUMMARIES FOR 2005
S = Suggested A = Alternative
VH  is the Coastal areas (VH3 + VH4 + VH5).
Agzone 1 is the North West area (H1 + M1).
Agzone 2 is the Central area (H2 + M2 + M3 + M4W).
Agzone 3 is the South West area (H3 + H4 + H5W + M5W).
Agzone 4 is the North East and Central (L1 + L2 + L3).
Agzone 5 is the Lakes/Mallee area (L4 + L5 + M4E + M5C + M5E).
Agzone 6 is the South Coast areas (H5C - E).
AgZone 1 2 3 4 5 6
APW
Camm A - - A - - A
Carnamah A A S S - A A
EGA Bonnie Rock A A - - S - -
EGA Eagle Rock A - - - - S S
Perenjori - - - - A -
Mitre A - - - - S -
WAWHT2499 - - - S - -
Wyalkatchem A S S S S A A
Noodles
Arrino A S S S S S -
Calingiri A S S S S S -
A. Hard
Carnamah A S S - S S -
EGA Bonnie Rock A S - - S - -
EGA Eagle Rock A - S - - S -
WAWHT2499 - - - S - -
Rust Resistant Alternative (AH)
EGA Castle Rock A A A A - A A
EGA Eagle Rock A S - - - - -
A. Soft
Datatine - S S - - -
EGA Jitarning A - S S - - -
EGA2248 A - S S - - -
WAWHT2499 anticipated release in early 2005.  It will be protected by PBR.
WHEAT
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AgZone 1 2 3 4 5 6
Malting
Baudin A A A A - S A
Gairdner A A A S - A S
Hamelin A A A A S S -
Harrington - - S - - -
Schooner - - - - S A
Stirling S S A S S A
Unicorn A A A A A A -
Feed
Barque S - A A S S
Doolup A S S S S - S
Fitzgerald - - S - S S
Molloy S S S S S -
Mundah S S - S S -
Onslow - - A - - A
Skiff - - - - A -
Yagan A A - A - -
BARLEY
OATS
AgZone 1 2 3 4 5 6
MILLING/NON-DWARF
Carrolup - - A - A S
Coomallo A S A A A S
Hotham S S A S A S
Pallinup A A S A A A S
Toodyay S S S S S S
FEED/DWARF
Dalyup A A S A S S
Needilup - - S - - A
Potoroo S S S S S S
Quoll A - - A - - A
Wandering A - S A A - A
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AgZone 1 2 3 4 5 6
Dun Seed Type
Dunwa A S S S S S -
Helena A S S S S A -
Kaspa A (semi-leafless) S* S S - S* -
White Seed Type
Snowpeak A (semi-leafless)S S S S S -
* = In areas of Agzone receiving greater than 400mm of rainfall.
FIELD PEAS
AgZone 1 2 3 4 5 6
Triazine tolerant
ATR-Beacon A - A A A A -
ATR-Eyre A - - - A - -
ATR-Hyden A A A A A A -
ATR-Stubby A S S S S S S
Pinnacle - - S - S -
Surpass 501TT A * A A A A A A
Tornado TT A S S S S S S
Trigold A - - - S S -
Trilogy A - - S S S -
Tribune A * - - S - - S
Tranby A - - - S S -
Conventional
AG-Outback A - S - S S -
AG-Spectrum A - - - - - S
AV-Sapphire A - S S - - -
Lantern A - - S S - S
Mystic A A A - A A -
Hyola 60 * - - A - - A
Rainbow A A - A - - A
Rivette A S S S S S -
Skipton A - - S - - S
Clearfield
44C73 A S S - S S S
45C75 A - - A - - -
46C76 S S S - S S
Surpass 603CL A  * A A A A A A
* = Single dominant gene for blackleg resistance from B. sylvestris
Suggestions are based on limited trial data, seasonal observations and industry practice
CANOLA
Sonali A and Rupali A are suited to the L1, L2 and L3 zones and areas of M1, M2 and M3 receiving
less than 350mm of rainfall.
ICCV 96836 - Anticipated naming and release for 2005.  Widely adapted, mid-maturity variety with
good disease tolerance.
CHICKPEAS
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LUPINS
Lupin Zone 1 2 3 4 5 6 7 8
Narrow-leafed lupins
Mandelup A A S S S S S S S
Belara - S S S S S S S
Kalya A A - S - A - -
Quilinock A - A S S S S S S
Tanjil A S S S S S S S S
Wonga A S S S S - - - -
Yellow lupins
Wodjil A - S S - S - S S
Albus lupins
Kiev Mutant - - - - - - S A
Avoid growing Kalya or Mandelup A where anthracnose risk is high.
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AGRONOMIC FACTORS THAT INFLUENCE CHOICE OF VARIETY
Choice of the right management and growing conditions are
essential to achieve the full yield advantage of a crop variety.
Some varieties respond differently to agronomic practices
such as sowing time, fertiliser, soil type, seeding rate and
weed control.
To achieve the yield potential of a variety it must be com-
bined with the appropriate management for that environment,
with no factors limiting.  The following account has been
based on local experimental evidence, observations and
farmer experience.
SOWING TIME
The key to maximizing the yield of a variety is to ensure that
it flowers at the optimum time.  On average this is the
‘window’ of time between the last frost and the last effective
rain.  In the absence of frost, the earliest time may be deter-
mined by the increased incidence of disease, such as
septoria, in early crops.  In addition, most varieties have a
tendency to accelerate development when sown too early
under warm conditions, thus flowering before an adequate
crop canopy has been produced.
Estimates of the flowering window for wheat, barley, oats,
lupins and peas are shown in the table below (where data are
available).  The window is generally later in the colder or
wetter margins of the wheatbelt where frost or disease is a
greater risk, and a little earlier in the drier parts, where the risk
of a dry finish outweighs the risk of frost damage.
In practical terms, varieties that have a long growing season
(late maturing) should be sown early to flower at the opti-
mum time and varieties that have a short growing season
(early maturing) should be sown late to flower at about the
same time.  This implies that if a wide range of sowing times
is likely, two or three varieties should be chosen to cover the
eventualities at each location.
The flowering time of varieties depends on their response to
low temperature (vernalization), or long days, or both.  For
example, winter wheats such as Dennis A and Rudd A  have
a requirement for low temperatures before they will flower
but Spear and related wheats such as Stiletto flower in
response to increasing day-length in early spring.  In
practice, most varieties have a combination of vernalization
and day length sensitivities, which means that their maturity
responses will vary a little from season to season depending
on variations in sowing date and local temperatures.
Our experience with the newly released varieties is much less
than with the older ones.  Results from wheat variety x
sowing time experiments show that in short season environ-
ments in the northern and eastern wheatbelt, the best sowing
period is late May to early June, and the rate of yield decline
after the optimum sowing time is about 30 to 35 kg/ha/day.
Poorer yields from sowing in early May or before can often
be related to dry periods following the break of the season,
especially in the lower rainfall areas.
ESTIMATES OF THE FLOWERING WINDOW FOR SOME CROPS AND LOCATIONS IN THE WHEATBELT
Wheatbelt Wheat Barley* Oats* Lupins** Peas**
location
North east 25 August to
15 September
North west 3 September to 1 September to 11 September to 10 August to
23 September 20 September 1 October 30 August
Eastern 1 September to 5 September to 1 September to 16 August to 15 August to
20 September 25 September 20 September 5 September 10 September
Central 5 September to 9 September to 8 September to 9 August to
25 September 29 September 28 September 29 August
South east 1 September to 18 September to 16 September to 1 September to
20 September 8 October 6 October 20 September
South west 16 September to 18 September to 18 September to 1 September to 5 September to
6 October 8 October 8 October 20 September 25 September
South coast 3 September to 18 August to 14 September to 1 August to
2 October 17 September 4 October 20 August
* Estimates are for ear emergence in barley and oats.
** Estimates are for flowering on 50 per cent of main stems in lupins and peas.
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depends on soil moisture, temperature and soil type (estab-
lishment is much less on clay soils than on sandy soils), as
well as seedling vigour, sowing depth, and possibly diseases
and insects. Crop establishment percentage in row spacings
of 15-20 cm declines from about 95 per cent at a seed rate of
30 kg/ha to about 60 per cent at seed rates of 90 kg/ha or
more.  This is presumed to be due to the closer proximity of
seeds to each other within the rows, especially as row
spacing is increased.  Seed rates should be adjusted to
account for this difference when using high rates to compete
with weeds.
It is best to aim at an established plant population in the field
rather than use a fixed weight of seed for sowing.  The table
below gives a guide to the seed rates for establishing a range
of wheat populations. The ‘rule of thumb’ is that a minimum
of 40 – 50 plants/m² are required for every tonne of antici-
pated yield.
SEED RATES (KG/HA) REQUIRED TO ACHIEVE SPECIFIED PLANT
POPULATIONS FOR WHEAT OF VARIOUS SEED SIZES ON A SANDY
SOIL TYPE COMPARED TO A CLAY LOAM
Target Size of seed sown
plants/m2 34 38 42
sands clay sands clay sands clay
100 40 45 45 50 50 55
150 60 70 70 80 80 90
200 90 105 100 115 110 125
300 165 190 185 215 205 240
Refer to sizes (weights) of the varieties in the table:  ‘Characteris-
tics of major wheat varieties’ (page 29) or measure the actual size
of the seed used for sowing.
The optimum plant density for barley is 100 plants per m².
Growers should adjust seeding rates to account for the size
of the seed sown.  On average, plump seed of Franklin A and
Harrington should be sown at 50 kg/ha, while Stirling should
be sown at 60 kg/ha.
Small grain varieties like Franklin A and Harrington have
more problems with harvested grain size (screenings) at
higher plant populations than Stirling.  For those two
varieties it pays to keep close to 100 plants per m² to optimize
grain yield and grain size.  As grain size is less important in
feed barley, increases in plant density above 100 plants per
m² may lead to increased grain yield with good seasonal
finishes.
Seed quality can also affect crop yield.  Select seed that is
grown where there are no nutrient deficiencies, is carefully
harvested, graded and stored to prevent mechanical or insect
damage and is well-filled for the variety.  Diseased, shriv-
elled, sprouted, or damaged seed, even if it does germinate,
may result in poor seedling vigour and reduced yield.
Varieties may respond differently especially in respect to the
effect of seed rate (or plant population) on grain size.  In
general, varieties with inherently smaller seed, say 34 mg or
less, are more likely to produce excess screenings in unfa-
vourable conditions (dry finishes, leaf disease, nutrient
Experiments in the central wheatbelt, where the season is a
little longer, have shown that the best period for sowing is
early to late May and the yield penalty after late May is
about 20 to 30 kg/ha/day.  In the southern wheatbelt, where
the average season is a little longer again, the optimum
sowing time is early May but the decline in yield thereafter is
less, at about 15 to 25 kg/ha/day.  On the south coast the
optimum is similar to the southern wheatbelt but the penalty
for late sowing is not so great, about 15 kg/ha/day, due to
the relatively milder seasonal finishes.
There is an interaction between soil type and sowing time
that can affect crop management and variety choice. Crops
sown on deep, well-drained soils do not need to be sown as
early as those on shallow, duplex soils. Stated another way
this means that the penalty for late sowing of a variety is
much greater on shallow soils than on deeper soils that can
store more soil water.
The clear yield advantage for some varieties at particular
sowing times implies that varieties should be matched to the
sowing times that are dictated by weather and management
each year.  Quality premiums can further modify the choice of
variety of some crops.
FROST DAMAGE
The risk of damaging frost is greater for crops grown lower
down in the landscape or on lighter coloured soils.  Such
areas should be sown later or with longer season varieties.
Frost risks, calculated for the average position in the land-
scape for selected sites, are shown in the table below.
FROST RISK
The dates after which the risk of a damaging frost is equal to:
Locations 1 in 10 1 in 5 1 in 3
years years years
Cunderdin Sept 27 Sept 23 Sept 17
Merredin Sept 30 Sept 21 Sept 15
Southern Cross Oct 3 Sept 11 Aug 31
Northam Oct 8 Sept 30 Sept 24
Bencubbin Oct 9 Sept 25 Sept 16
Narrogin Oct 12 Oct 4 Sept 28
Lake Grace Oct 13 Oct 5 Sept 28
Kondinin Oct 17 Oct 8 Oct 1
Wongan Hills Oct 17 Oct 6 Sept 28
Katanning Oct 24 Oct 17 Oct 9
Salmon Gums Oct 27 Oct 21 Oct 13
Corrigin Oct 28 Oct 13 Oct 7
AMOUNT OF SEED, QUALITY AND PLACEMENT
Crop varieties differ markedly in average seed size.  Typical
seed sizes for the various crops are listed in each section.
The size of seed can also vary considerably between
seasons for the same variety.  These differences can affect
the number of seeds sown from a given weight, which in turn
affects the population of plants established in the field.  The
number of plants actually established in the field also
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deficiencies) or when sown outside their optimum time.
Wheat varieties that have larger heads are more likely to
require lower plant populations (seed rates) to achieve their
maximum yields.
All crops have a critical seeding depth, below which emer-
gence problems can occur.  The critical seeding depth for
many of the newer semi-dwarf wheats is shallower than that
for older wheat varieties.  This is because the coleoptile (the
outer covering of the seedling shoot) is often shorter than
that of the older, taller varieties.
In dry conditions, seed is often sown deeper than normal.
Under these conditions, varieties with shorter coleoptiles are
more liable to emergence problems.  Typical coleoptile
lengths for some varieties are given in a table in the relevant
cereal sections.
FERTILISER REQUIREMENTS
The chances of obtaining economic responses to fertilisers,
particularly nitrogen fertilisers, are increased with high
yielding, semi-dwarf varieties that are sown early (no later
than May) under good conditions.
Conversely, the chances of obtaining a large yield advantage
for most newer varieties are far less if they are sown later and
without adequate fertilisers, seed rates and weed control.
In the low rainfall regions or with late sowing (after the first
week in June), the dry finishing conditions restrict the
response to higher rates of nitrogen.  For more details, see
Bulletin 4283 Nitrogen fertilisers for cereal production
(Agdex 110/541).
SOIL TYPE
Crops and crop varieties can respond differently to the
various soil conditions that exist in Western Australia.
Barley tolerates marginally salty land better than other crops,
but tolerates acid soils much less than other cereals, of
which triticale and cereal rye are the most tolerant.  For
pulses the CLIMA/DAWA leaflet “A guide to selecting
grain legumes for your soil” should be consulted.
Consistent differences between varieties are more difficult to
detect and may be complicated by different responses to
other factors such as seasonal conditions.  However, where
varietal differences in response to soil type are consistent
they have been noted in the variety suggestions (eg. the
sensitivity of some wheat varieties to acid soils).
Soil drainage can also affect the choice of crop and variety.
Oats are generally less susceptible than other crops to yield
losses from waterlogging.  The only known defences against
waterlogging are early sowing, raised beds and soil drainage
earthworks.
SOIL ACIDITY
Where varieties are known to be sensitive to low pH or
aluminium toxicity this has been noted in the advice so that
growers can avoid yield loss.  Sowing acid tolerant varieties
into acid soils is not an adequate remedy for low pH, but
could be used in conjunction with liming and modified
fertiliser and production practices.
Agricultural production increases the concentration of
hydrogen ions in soil.  The increasing concentration of
hydrogen ions in the soil increases dissolution of aluminium
from soil constituents (clays, oxides, organic matter) increas-
ing the concentration of aluminium ions in soil solution.
Eventually the aluminium in soil solution becomes toxic to
plant roots, reducing root growth and the ability of the roots
to explore soil to take up water and nutrient elements from
soil reducing grain yields.  The acidity problem is greatest in
the 10-40 cm zone of soil and is called subsurface acidity.
Applications of lime to the soil will ameliorate the problem.
Soil samples need to be collected from the top 10 cm of soil,
and also from the 10-20 cm depth.  If the pH in the 10-20 cm
sample is less than 5.0, subsurface acidity is a problem.
Sufficient lime needs to be applied to the topsoil to raise the
pH of the top 10 cm of soil to 5.5 or greater.  Only then will
alkali produced by the lime in the topsoil start to move down
into the subsoil to ameliorate subsurface acidity.   If pH
values in the topsoil are low (pH 4.0) then about 4 t/ha lime
needs to be applied which can be achieved by several
applications in successive years.  Applications of lime can
induce zinc and manganese deficiency in crops so applica-
tions of fertiliser zinc and manganese are often required
when applying lime to ensure deficiency does not reduce
grain yields.  Before liming, collect tissue samples from crops
to test for zinc and manganese.  If the tests indicate these
elements are marginal or deficient then apply fertiliser zinc
and manganese to the next crop.
MANAGEMENT OF GRAIN PROTEIN IN CEREALS
The protein percentage of grains is important because it
largely determines possible end uses.  Within the grade it is
one of the main determinants of quality, thus protein percent-
age has a large influence on the value of grain in world trade
and the premiums that may be paid for various grades of
grain.  Season, location, management system and choice of
variety combine to influence protein percentage and the
other aspects of quality, that determine eligibility of the grain
for various end uses.
Traditionally, Western Australian grains have had relatively
low protein percentages.  This can be an advantage for some
uses such as for biscuits and cakes in the Australian Soft
wheat grade and for malting barley, but a disadvantage for
bread making and feed oats for example.  Markets are
increasingly demanding grain proteins within a specified
range, which makes management of crops quite challenging
if farmers hope to consistently obtain premiums applicable to
the various grades.
Seasonal conditions, including temperature and the amount
and distribution of rainfall exert the dominant influence on
grain protein percentage.  It is therefore not possible to
precisely specify a set of techniques that will guarantee grain
protein within a particular range in a particular paddock and
season.  There are many factors however, that can be
managed to optimize grain protein.  Some of the main ones
are discussed below.
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Crop rotation probably has the largest influence of all the
factors under the producer’s control.  Highest proteins are
produced following peas and pastures containing at least 50
per cent legume.  The length of the pasture phase is also
important.  For example, long clover leys generally lead to
high soil organic matter and total nitrogen (N) and higher
proteins than usual in subsequent wheat crops, despite the
high yields that can be achieved.  Cereals grown in a lupin
rotation generally have the next highest proteins and cereals
grown after grassy or weedy pasture, or as the second cereal
in succession, have the lowest grain proteins.
Use of green manure crops.  Legume crops that are returned
to the soil either by light cultivation, spraying with a desic-
cant chemical or slashing, have been shown to greatly
increase the grain protein of the following wheat crop. This
practice, often used to help control seed set in herbicide
resistant weeds, is probably mainly useful as an occasional
treatment in soils that have reduced fertility.
Choice of soil type also influences grain protein.  Clay soils,
especially those that are well-structured (friable) produce
higher proteins on average than loamy or sandy soils.
However, grey and brown clays that are hard setting or
prone to waterlogging generally produce poor proteins.
Grain proteins achieved on duplex soils (sand over clay or
gravel) are often variable, possibly due to waterlogging in
some seasons.  High proteins can be produced even on
sandplain soils, given good legume histories and dry
finishing conditions, but are unlikely on a consistent basis.
Conversely, clay soils that have been heavily cropped to
cereals without an adequate legume rotation will eventually
produce low grain proteins.  Experience and careful record-
keeping on individual paddocks will provide the best basis
for choosing soil types in the longer term.
Control of grass weeds, both before cropping and in the
crop, will generally lead to increased grain protein.  This is
probably because grasses compete strongly for nitrogen,
which is vital for protein production in the grain, but it may
also be related to control of diseases, which destroy roots
and reduce nitrogen uptake by the crop.  Control of broad-
leaf weeds will also generally have a positive effect on grain
protein percentage. However, in a dry finish weeds may
increase protein by competing for water and causing shriv-
elled grain.
Application of nitrogen (N) fertilisers increases grain
protein and grain yield, but the size of the protein increase
depends on the size of the yield increase.  Where there is a
big increase in yield, there will be little or no increase in
protein.  With smaller increases in yield, greater increases in
protein will occur.  It may sometimes be profitable to increase
grain protein alone by the use of N fertiliser if the grain is
moved into a higher priced grade.  Applications of N late in
the season can increase protein more than those at sowing
(particularly during wetter years or in wetter environments)
but applications of N after the end of tillering are seldom an
economic method of increasing either yield or protein in
Western Australia.
Delayed sowing usually results in higher grain protein.
However, if it also results in greatly reduced yield it is not an
economic option.  Matching the variety to its optimum
sowing time will nearly always result in maximum economic
yield for the season with acceptable protein if other manage-
ment, including N fertiliser, is adequate.
Choice of variety is seldom a major determinant of grain
protein percentage.  In general the varieties suitable for the
Australian Hard grade have higher grain protein than soft
ASW varieties and the Australian Soft varieties have the
lowest proteins.  Durum wheat has 0.5 to 1 per cent greater
grain protein than bread wheat at the same yield level.  It is
only valid to compare protein percentages of varieties when
they are produced at the same yield level.
Receival standards are becoming more complex in respect to
protein requirements.  In wheat, the Australian Hard grade
has a minimum protein of 11.5 per cent.  Durum wheat grades
are largely determined on grain protein levels.  However, all
grades from DR1 (13 per cent) down can now be sold into
specific durum markets and should not be downgraded to
Feed purely on the grounds of protein as previously.
The chances of obtaining Australian Hard with 11.5% protein
and Durum 1 wheat with more than 13 per cent grain protein
will be greatly improved if the following ‘package’ of prac-
tices is followed:-
- Select friable red clay loams
- Use a pea or medic rotation (pulse crops may also be
suitable)
- Choose an acceptable variety (see variety suggestions
for each Agzone).
- Sow in late May
- Do not use N fertiliser if all of the above conditions are
met.
ASW wheats receive increasing payments for protein and
Noodle wheat should exceed 9.2 per cent protein but not 11.8
per cent.
The protein percentage of noodle wheat can also be man-
aged to exceed 9.2 per cent in most cases by the use of the
following ‘package’:-
- Select sandplain or sandy duplex soils
- Use a legume rotation (lupins or clover pasture)
- Minimise grass weeds
- Choose an appropriate variety (see variety suggestions
for each Agzone)
- Use more N at earlier sowings and use a soil test to
indicate potassium requirement
The chances of producing noodle wheat grain at proteins
below 11.8 per cent are improved by avoiding clay soils, late
sowings, excessive rates of N fertiliser, or especially combi-
nations of these.  The ideal protein range for Australian Soft
is between 8.0 and 9.0 per cent.  Growers will receive a
decreasing payment as protein increases from 9.0 to 9.5 per
cent.  Quality (including protein, hectolitre weight and
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screenings) in the acceptable range can be managed in most
cases as follows:-
- Use a lupin, manipulated pasture or canola rotation
- Take a soil and/or tissue test for K and fertilize accord-
ingly
- Sow Datatine or EGA Jitarning A
- Sow in May (early May in the medium rainfall, later in the
high rainfall areas)
- Avoid using high seed or N rates if sowing in June.
Protein concentration is an important determinant of malting
quality in barley.  The ideal protein range for Stirling is 9.5 to
11.5 per cent.  The quality of the grain for malting purposes
decreases as protein levels increase outside the ideal
window (see Farmnote 133/99 (Agdex 114/21)).  The chances
of achieving this protein window are greatly improved if the
following practices are followed:-
- Sow malting barley on a non-legume rotation such as
canola:wheat (where little or no take-all exists) or oats
- As a second option use a lupin rotation where there was
a high lupin yield to biomass ratio
- Sow at appropriate date for maturity of variety
- Sow to establish 120 - 150 plants/m²
- Apply N for a target protein of 10.5 per cent for malting
grade and 9.8 per cent for Shochu.
- Choose good gravels, well-structured loams and duplex
soils not prone to long periods of waterlogging.
Grain protein is also important in oats where, along with
groat percentage, hectolitre weight and digestibility, it affects
the feeding value for stock.  Oats sold for milling are cur-
rently accepted according to variety rather than protein
percentage (see Oats section).
The use of legume rotations, correct choice of soil type,
adequate control of weeds, application of economic rates of
N fertiliser and correct choice of variety for the sowing date,
would all be recommended practices for yield improvement.
They are the same factors that can be successfully manipu-
lated to produce grain protein percentages in the ranges
required for the various grades of grains.
HERBICIDE TOLERANCE OF VARIETIES
General sections on herbicide tolerance of lupins, field peas
and canola are given in their relevant chapters.
As there are often many product names for the same chemi-
cal, the chemicals have been listed by chemical name.  If you
have any difficulty identifying a product from its chemical
name, ring your local Farming Systems Development Officer,
chemical company representative or private consultant for
information.
While herbicides control weeds, they may also damage the
crop they are protecting.  Normally, reductions in yield are
much less than would occur through weed competition, but
some varieties are more susceptible than others to particular
herbicides.  Serious yield reductions can occur, particularly
in cases where only marginal yield increases are likely from
controlling weeds.
Trials to asses the tolerance of the major varieties of cereals
to current and new herbicides are conducted at three to five
sites each year.  Major sites are in the Geraldton, Merredin,
Katanning and Newdegate areas.  Further sites at Wongan
Hills and Beverley may also be used.  The herbicide rates
that are tested vary with the products, but for most products
a recommended rate and twice this rate are used.
Assessments are currently being made on the newly released
varieties.  The Department of Agriculture will make these
results available as soon as possible after the 2004 trials
have been analysed.
FURTHER READING (AVAILABLE ON THE DEPARTMENT OF AGRICULURE WEBSITE SEE ADDRESS BELOW).
Farmnote No. 86/90 Why wheat grain protein levels vary (Agdex 112/530).
Farmnote No. 10/95 Estimating wheat protein (Agdex 112/25).
Farmnote No. 28/95 Nitrogen fertiliser rates for cereals (Agdex 110/541).
Farmnote No. 37/95 Sowing time and nitrogen demands in wheat (Agdex 112/542).
Farmnote No. 40/95 Nitrogen fertilisers and wheat grain protein (Agdex 112/542).
Farmnote No. 36/96 Harrington barley in Western Australia (Agdex 114/33).
Farmnote No. 19/99 Growing Gairdner barley (Agdex 114/00).
Farmnote No. 133/99 Achieving optimum protein in malting barley (Agdex 114/21).
Also note that a detailed discussion of wheat production techniques is given in The Wheat Book Department of Agriculture
Bulletin No. 4443 (Agdex 112/01).
Bulletin No. 4300 The Barley Book (Agdex 114/10).
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WHEAT
VARIETIES
The major varieties suggested are Carnamah A, Datatine,
EGA Bonnie Rock A ,  EGA Eagle Rock A (new), EGA
Jitarning A, Mitre A, WAWHT2248 A, WAWHT2499 and
Wyalkatchem A.  Camm A, EGA Castle Rock A and Perenjori
are suggested as alternatives.
Arrino and Calingiri are the main suggestions for the ASWN
grade.  Cadoux, Eradu and Gamenya are also received into
this segregation.
Varieties eligible for the APWT segregation are Westonia,
Nyabing, Cascades, Halberd, Gutha and Rees A.  All these
varieties are hard grained with high swelling starch that
makes them suitable to some noodle types.
Clearfield JNZ A (A.Hard) and Clearfield STL A (APW) are
weed management options based on imidazolinone herbicide
tolerance.  These lines have very similar yield performance to
Janz and Stiletto respectively.  EGA Eagle Rock A also
provides weed management options through tolerance to
Metribuzin, a group C herbicide.
WHEAT GRADES
To meet the wide quality requirements of the markets
receiving wheat from Western Australia, AWB segregates
wheat into a number of market grades.  The variety and the
specific quality characteristics, measured at receival, deter-
mine suitability for each class or grade.
The premium milling wheat grades offered in Western
Australia include:
AWB Hard:   Specific varieties at protein above 11.5 per
cent.
AWB Premium White:   Specific varieties at protein above
10.5 per cent.
AWB Premium White T:  Market specific segregation for
the varieties Cascades, Halberd, Gutha, Nyabing and
Westonia.  A minimum 9.5 per cent protein is required, with
an upper limit of 11.5 per cent protein if needed in certain
seasons.
AWB Standard White:  A grade with mixed grain hardness
and no specific protein requirements.  Eligible varieties
include AH, APW and ASWN varieties.
AWB Standard White Noodle:  Segregation limited to the
varieties Arrino, Calingiri, Cadoux, Eradu and Gamenya at
protein 9.5 per cent to 11.5 per cent.
AWB Soft Wheat:  Specific soft grain varieties Corrigin,
Datatine, EGA 2248 A, EGA Jitarning A, Harrismith A and
Tincurrin at protein less than 9.5 per cent.  May be segre-
gated at lower levels for certain markets. Falling number
down from 300 to 250
AWB Durum:  Limited to Durum varieties Kamilaroi, Tamaroi
A, Wallaroi and Yallaroi with a range of protein levels (eg
DR1 >13%, DR2 >11.5%, DR3 > 10%, DR4 no specific protein
requirements) at a limited number of receival points.  Durum
growers should contact AWB or CBH to determine which
grades are received at particular receival points.
In addition to the premium milling market grades, AWB
segregates General Purpose and Feed grades and will
introduce other specific quality segregations based on
seasonal conditions.
PHYSICAL CHARACTERISTICS
Coleoptile length
The coleoptile is the sheath that surrounds and protects the
emerging shoot during emergence.  Varieties differ in
coleoptile lengths.  Varieties with short coleoptiles will take
longer to emerge if sown deeply and may fail to emerge if
sown at a depth greater than their coleoptile length.  Care
should be taken in the use of trifluralin herbicide with shorter
coleoptile varieties.  Coleoptile lengths are listed on page 30.
Hectolitre weight
Dockages due to low hectolitre weight can be a problem,
particularly in low rainfall areas and in seasons with a poor
finish.  Varieties differ in their inherent hectolitre weight.
Refer to the table on page 30.
ABIOTIC STRESS FACTORS
Soil acidity and aluminium toxicity
Aluminium toxicity can occur at soil pH values less than 4.5
(measured in calcium chloride).  Oats, triticale and cereal rye
are extremely tolerant of aluminium toxicity, wheat varieties
vary in tolerance while barley is most sensitive.  Wheat
varieties Aroona, Cascades, Cranbrook, EGA Castle Rock A
Janz, Krichauff, Schomburgk, Stretton and Wilgoyne are
sensitive to aluminium toxicity.  Although these sensitive
varieties show no specific symptoms, they may suffer yield
losses from aluminium toxicity exceeding 10 per cent.  The
Wodjil soils of the eastern wheatbelt have low pH and high
levels of aluminium.
All other suggested varieties of wheat are more tolerant
while Ajana A, Arrino, EGA Bonnie Rock A, Karlgarin A,
WAWHT2499, Westonia and Wyalkatchem A have good
tolerance of high levels of aluminium and also have some
tolerance to boron toxicity.  These will be useful in rotation
with Wodjil A yellow lupins.  Cunderdin has a useful level of
aluminium tolerance.  Use aluminium tolerant wheat in
affected paddocks until liming practices (below) take effect.
Although Cascades is sensitive to aluminium it performs well
on acid soils with low levels of aluminium.
Agricultural production increases the concentration of
hydrogen ions in soil.  The increasing concentration of
hydrogen ions in the soil increases dissolution of aluminium
from soil constituents (clays, oxides, organic matter) increas-
ing the concentration of aluminium ions in soil solution.
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Eventually the aluminium in soil solution becomes toxic to
plant roots, reducing root growth and the ability of the roots
to explore soil to take up water and nutrient elements from
soil reducing grain yields.  The acidity problem is greatest in
the 10-40 cm zone of soil and is called subsurface acidity.
Applications of lime to the soil will ameliorate the problem.
Soil samples need to be collected from the top 10 cm of soil,
and also from the 10-20 cm depth.  If the pH in the 10-20 cm
sample is less than 5.0, subsurface acidity is a problem.
Sufficient lime needs to be applied to the topsoil to raise the
pH of the top 10 cm of soil to 5.5 or greater.  Only then will
alkali produced by the lime in the topsoil start to move down
into the subsoil to ameliorate subsurface acidity.   If pH
values in the topsoil are low (pH 4.0) then about 4 t/ha lime
needs to be applied which can be achieved by several
applications in successive years.  Applications of lime can
induce zinc and manganese deficiency in crops so applica-
tions of fertiliser zinc and manganese are often required
when applying lime to ensure deficiency does not reduce
grain yields.  Before liming, collect tissue samples from crops
to test for zinc and manganese.  If the tests indicate these
elements are marginal or deficient then apply fertiliser zinc
and manganese to the next crop.
Boron toxicity
On some heavy, alkaline soils and shallow sands over clay,
boron may be present at toxic levels in the B horizon.  A crop
affected by boron appears wilted and scorched, with the tips
of the oldest leaves showing symptoms first.  The symptoms
of boron toxicity are not unique and can be confused with
many other crop disorders. Use a tissue test to diagnose
boron toxicity.
In general wheat is more tolerant than barley.  Most varieties
are sensitive, but some such as Eradu are very sensitive.
Arrino, Camm A, Halberd, Karlgarin A, Westonia and
Wyalkatchem A have good tolerance of boron toxicity.  EGA
Bonnie Rock A is more tolerant of boron toxicity than
Carnamah A.
Black Point
Black Point is a dark discolouration of the germ-end of wheat
and barley, but may range in extent and severity depending
on cultivar and season.  Black Point is thought to result from
stress factors that cause peroxidase enzymes to react with
natural phenols in grain, resulting in the dark grain tips.  It is
not a disease.  The development of Black Point is largely
affected by environment, symptoms are associated with
moist or humid conditions during grain development.  Black
Point decreases marketability.  It does not affect seed
germination or emergence unless discolouration is very
marked, and it does not increase in stored grain.  Flour
quality is only affected slightly.
Black Point symptoms, while dependent on variety, can also
vary significantly with seeding time, earlier sown crops
generally being more susceptible. Varieties identified with a
greater level of resistance to Black Point include Ajana A,
Camm A, Cascades, Datatine  (southern region), EGA Castle
Rock A, Halberd, Karlgarin A, Perenjori and Wyalkatchem
A.  Ajana A and Wyalkatchem A have less Black Point than
Westonia and will provide more resistant high yielding
options for growers concerned with Black Point. The
likelihood of downgrading due to Black Point in any season
is dependent on locality.  See area risk map on page 39.  In
extremely wet years, growers should expect poorer perform-
ance.
Varieties grown primarily in the southern region (Corrigin,
Datatine, Harrismith A and Tincurrin) have been assessed
only for those regions in which they are normally grown.
Varieties identified as most susceptible to Black Point include
Eradu, Gutha, Corrigin and Tammin.
Fungal staining
Rain during crop ripening can favour the development of
field moulds, which normally remain inactive on grain.  With
prolonged moisture, field moulds grow to the extent of
becoming visible as dark grey discolouration, which is not
confined to the germ end in the same way as Black Point.  In
the past, fungal staining has been linked to mild frost
damage favouring fungi that colonise the surface of the
grain.  Brookton and Cunderdin have shown high fungal
staining in this situation.
Pre-harvest sprouting
Pre-harvest sprouting events in some regions have demon-
strated the need to clearly identify risk associated with
growing varieties that are very susceptible to sprouting such
as Brookton, Cunderdin, Corrigin, Datatine, Harrismith A and
Tincurrin.  WAWHT2499, provisional release for 2005, is
highly susceptible to pre-harvest sprouting.
Growers should assess their history of pre-harvest rain to
determine risks from very susceptible varieties that offer high
yields and other advantages.  Cascades, EGA Eagle Rock A
(new), Nyabing, Clearfield STL A and Camm A are higher
yielding varieties that are relatively better in coping with pre-
harvest sprouting.  Sunelg and Kite, while more sprouting
resistant, are lower yielding.
DISEASE RESISTANCE
Disease reactions of varieties are shown in the table “Dis-
ease resistance of major varieties” (page 40), in the time of
sowing tables for each Agzone and in the detailed variety
descriptions.  Please note that YR is the international
abbreviation for stripe rust because SR is used for stem rust
(stripe rust is known as yellow rust overseas although stripe
rust is the preferred name in Australia).
Septoria nodorum blotch, yellow spot and leaf rust are
prevalent throughout the wheat growing areas, and septoria
tritici blotch is mainly in southern areas.  These diseases can
reach damaging levels regularly.  Stem rust can be more
damaging but is sporadic.  Stripe rust was first detected in
Western Australia in August 2002 when an epidemic devel-
oped in Southern areas.  It was widespread again in 2004,
commencing in green bridge areas in the eastern wheatbelt
and Esperance region and spreading through the wheatbelt
in spring.  It is possible it could be more active in Northern
areas in future seasons if green bridge conditions favour
survival.  Powdery mildew has increased in recent years,
PAGE 28
THE CROP VARIETY SOWING GUIDE 2005
www.agric.wa.gov.au/cvt
being less prominent in humid areas in the northern
wheatbelt and the Esperance region.
Agzone 1 (H1 + M1)
Yellow spot, septoria nodorum blotch, and leaf rust are the
more commonly occurring disease threats in this zone.  The
area also has a history of stem rust risk.  Avoid varieties that
are highly susceptible and favour varieties with intermediate
or better forms of resistance to these diseases. Wyalkatchem
A, EGA Bonnie Rock A, Carnamah A, Cunderdin, EGA
Castle Rock A and Perenjori offer disease resistance advan-
tages in this environment.  EGA Blanco A and Cunderdin
develop powdery mildew more often than other varieties.
Wyalkatchem A is showing susceptibility to stem rust in
some areas and could affect this area as well.  Westonia is
very susceptible to stem rust.  Brookton and Westonia
should be phased out in this zone due to high susceptibility
to stripe rust.  Westonia is also very susceptible to stem rust.
Cultivation of varieties that are very susceptible to rust will
promote more frequent epidemics of these diseases in this
region.
Agzone 2 (H2 + M2 + M3 + M4W)
Septoria nodorum blotch, yellow spot and leaf rust are the
more commonly occurring disease threats and stripe rust is
expected to have potential in both northern and southern
areas of this zone.  Avoid varieties that are highly suscepti-
ble and favour varieties with intermediate or better forms of
resistance to these diseases. Wyalkatchem A, Carnamah A,
Cunderdin, Calingiri, and EGA Castle Rock A offer some
disease resistance advantages in this environment but vary
in susceptibility to stripe rust.  EGA Jitarning A and Datatine
provide the best rust resistance option for the Australian
Soft grade though Datatine is showing moderate susceptibil-
ity to stripe rust.  Varieties that are very susceptible to stripe
rust should no longer be grown in this zone due to their
ability to promote stripe rust epidemics (eg Brookton, H45 A
and Westonia).
Agzone 3 (H3 + H4 + H5W + M5W)
Septoria nodorum blotch, septoria tritici blotch and leaf rust
are the more commonly occurring disease threats.  Stripe rust
is expected to be a threat in this environment in future
seasons.  Wyalkatchem A, Carnamah A, Cunderdin,
Calingiri, EGA Castle Rock A and EGA Jitarning A offer some
disease resistance advantages but vary in susceptibility to
stripe rust. EGA Jitarning A and Datatine provide the best
rust resistance option for the Australian Soft grade though
Datatine is showing moderate susceptibility to stripe rust.
Barley yellow dwarf virus is a risk when early sowing in
seasons following wet summer/autumns (because of aphid
carryover).  Varieties that are very susceptible to stripe rust
should no longer be grown in this zone due to their ability to
promote stripe rust epidemics.  Westonia, for example, is very
susceptible to stripe rust and should be phased out.
Agzone 4 (L1 + L2 + L3)
This low rainfall zone is generally a low disease risk environ-
ment, except in years when summer/autumn rains induce rust
carryover or when spring rainfalls are above average.  It is
prudent to maintain options to sow rust resistant varieties to
manage seasonal rust risk scenarios.  EGA Castle Rock A
and EGA Eagle Rock A (new) will assist in these circum-
stances.  Wyalkatchem A is resistant to leaf rust and interme-
diate to stripe rust.  Carnamah A or Perenjori should assist in
the event of leaf or stem rust.  Brookton, H45 A and
Westonia should be phased out in this zone due to very high
susceptibility to stripe rust.
Agzone 5 (L4 + L5 + M4E + M5C + M5E)
This zone is generally a low to moderate disease risk envi-
ronment but will be high in years when summer/autumn rains
induce rust carryover or when spring rainfalls are above
average.  Septoria nodorum blotch and leaf rust are the more
commonly occurring disease threats, while stripe rust was
active in this region in 2002 and 2004 and is expected to be
again in the future.  Yellow spot and septoria tritici blotch
also occur.  Wyalkatchem A has the best combination of
disease resistance in a high yielding variety, though it is now
susceptible to stem rust.  EGA Castle Rock A has the best
resistance to the rusts and septoria diseases available.  EGA
Eagle Rock A (new) has resistance to leaf and stem rusts and
is intermediate to stripe rust resistance and moderately
susceptible to septoria nodorum.   Carnamah A and Calingiri
offer some disease resistance advantages in this environ-
ment (both moderately susceptible to stripe rust).  EGA
Jitarning A and Datatine provide the best rust resistance
option for the Australian Soft grade (though Datatine is
moderately susceptible to stripe rust).  Brookton, H45 A and
Westonia should be phased out in this zone due to very high
susceptibility to stripe rust.  The susceptibility of Yitpi A to
stem rust is a concern in this Agzone.
Agzone 6 (H5C and H5E)
This zone is generally a high disease risk environment with
septoria nodorum blotch, leaf rust, stem rust and barley
yellow dwarf virus being the more commonly occurring
disease threats.  Stripe rust is expected to occur regularly in
this environment. EGA Castle Rock A has the best resistance
to the rusts and septoria diseases available.  EGA Eagle Rock
A (new) has good rust resistance but is moderately suscepti-
ble to septoria nodorum.  Carnamah A and Wyalkatchem A
have disease resistance advantages in this environment
though Wyalkatchem A is now susceptible to stem rust.
Because of barley yellow dwarf virus, early season aphid
management may be required if aphids occur.  Brookton, H45
A and Westonia should not be grown in this zone due to
high susceptibility to stripe rust and to currently predomi-
nant strains of stem rust.  Mitre A is a Victorian wheat that
has some adaptation for early sowing in the Esperance
region and has leaf, stem and partial stripe rust resistance.
The susceptibility of Yitpi A is a concern in this Agzone.
Resistance to yellow spot and the two septorias
Resistance to yellow spot and septoria nodorum blotch at
intermediate levels is useful in the northern wheatbelt of
Western Australia where it will express low leaf disease and
less yield loss as a result.  Here it can be used in lupin/wheat
rotations with stubble retention situations and provide the
usual benefits of lupin disease control and erosion control,
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without causing an extreme build-up of the wheat diseases in
high disease years.  Carnamah A, Cascades, Cunderdin,
Perenjori and Wyalkatchem A are examples of such varieties.
Similarly, it is the combination of resistances to both
septorias that is useful in the south.  Having some resistance
to these diseases does not allow extreme build up of either
one of the diseases that can occur when resistance to only
one disease is used.  The level of resistance will not be
adequate to prevent yield loss due to disease in wheat after
wheat situations.  Recent advances have been made in
achieving resistances to these diseases of long term signifi-
cance in Western Australia in high yielding wheats accepted
into premium quality grades, often with improvements in
reaction to the rusts.  EGA Castle Rock A and Perenjori are
examples of such varieties.
The three rusts
Breeding is being directed to resistance to wheat rusts.
Stripe rust occurred for the first time in Western Australia in
2002.  Leaf rust has occurred with some damaging levels in
seven of the last 10 years.  Stem rust remains sporadic with
the last widespread stem rust epidemic in 1963.  Regional
stem rust epidemics occurred in northern areas in 1984 on
Canna wheat and in the Esperance region in 1999 on
Westonia wheat.  Sporadic losses (e.g. Calingiri wheat)
occurred in the north eastern and eastern areas in 2000.
Stripe rust occurs regularly in the eastern States and now
that it has occurred in Western Australia it is expected to
recur regularly.  All rusts require living plants to survive over
summer.  An unusually wet summer will enable living plants
to grow over summer and provide a bridge for survival of
rusts from one season to the next.  Long season wheats
present an increased risk to rust carryover by reducing the
length of the break between seasons.  However it must be
noted that some areas experience leaf rust even after an
apparently dry summer.
Minimum rust resistance standards now apply for varieties
to be released.  With the assistance of the National Rust
Control Program at Cobbitty NSW, varieties have been
identified which have resistance to some of the rusts in
combination with resistance to the septoria diseases and
yellow spot, high yields and being eligible for premium
quality grades. Clearfield JNZ A, EGA Castle Rock A, EGA
Eagle Rock A (new), EGA Jitarning A, GBA Sapphire A, Janz
and Perenjori have some resistance to all three rusts in
Western Australia.  Cunderdin has good resistance to leaf
rust.  Of the noodle wheats, Calingiri has some resistance to
leaf rust but has been provisionally assessed as moderately
susceptible to stripe rust.  Datatine provides protection to
leaf and stem rusts in the Australian Soft grade.
Different strains of rusts occur in different regions of
Australia and around the world.  The occurrence of differ-
ent strains has major implications on the effectiveness of
types of rust resistance.
Because of the occurrence of different strains of leaf, stem
and stripe rusts care must be taken when travelling inter-
state or receiving interstate or overseas visitors, as spores
carried on clothing could be responsible for introducing
new strains of rusts.  Thoroughly wash potentially contami-
nated clothes, shoes etc before visiting crops after travel-
ling interstate or overseas.  A high degree of vigilance is
still required despite the arrival of one strain of stripe rust.
Stripe rust (Puccinia striiformis f.sp. tritici)
Wheat stripe was found in Western Australia in August
2002.  The strain was introduced from overseas as it is
distinct from those strains occurring in Eastern Australia.
Varieties ranging from resistant to intermediate will provide
substantially reduced stripe rust risk compared to very
susceptible or susceptible varieties.  Of the suggested
varieties, Clearfield JNZ A, EGA Castle Rock A, EGA Eagle
Rock A (new) and EGA Jitarning A all have resistance to leaf
and stem rusts and partial resistance to stripe rust.
Wyalkatchem A has partial resistance to stripe rust and
resistance to leaf rust.  Camm A is resistant to stripe rust in
WA but is now susceptible to stem rust and leaf rust in WA.
The expected stripe rust resistance in Calingiri and Westonia
(and others) has not been effective in the presence of the
WA pathotype of stripe rust.
Varieties with partial resistance such as Wyalkatchem A
(intermediate resistance to stripe rust, CVT rating) will exhibit
the disease but on average develop rust more slowly than
susceptible varieties.  Performance can be subject to disease
pressure, showing higher levels of disease development
when subject to early or high spore loads compared to
situations where stripe rust comes in later.  On average, these
varieties will require less fungicide than susceptible varieties.
An important change to stripe rust occurred in eastern
Australia in 1999 resulting in varieties based on stripe rust
resistance gene Yr17 (e.g. Camm A) being overcome by
stripe rust pathotypes.  This has not yet affected WA.
Brookton, BT Schomburgk, Harrismith A, H45 A, Kalannie,
Nyabing, Schomburgk and Westonia are very susceptible to
stripe rust and should be phased out of production to avoid
promoting stripe rust epidemics.
Leaf rust (Puccinia triticina)
Varieties with a resistance rating of 7 or more suffer very little
or no yield loss from leaf rust infections. Moderate resist-
ance levels (rating 6) are normally adequate to provide
sufficient protection against this disease in Western Aus-
tralia unless infection occurs very early.  The yield loss in
varieties with intermediate resistance (rating 5) also depends
on when the leaf rust commences in the crop.  The losses are
higher (15-20 per cent) in situations when disease starts at
very early growth stages of the crop (first node or before)
and lower (5-10 per cent) when epidemic starts at or after the
flag leaf emergence stage of the crop.  Susceptible varieties
can experience 30-40 per cent yield loss.
Of the suggested varieties Clearfield JNZ A, EGA Bonnie
Rock A, EGA Eagle Rock A (new), Cunderdin, Datatine, EGA
Castle Rock A, EGA Jitarning A and Wyalkatchem A are
resistant to leaf rust (disease rating 7 or 8).  Calingiri,
Carnamah A, EGA Blanco A and Perenjori are moderately
resistant to intermediate.  Many of the Eastern State varie-
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ties, where leaf rust is more of a threat, are highly resistant to
leaf rust, though these are not recommended for Western
Australia, as they have yet to be adequately tested in this
environment, are lower yielding or are of unsuitable quality
in Western Australia.  These include Janz, Sunco and Sunelg.
Stem rust (Puccinia graminis f.sp. tritici)
Varieties ranging from resistant to intermediate will provide
substantially reduced stem rust risk compared to very
susceptible or susceptible varieties.  By reducing stem rust
risk through varietal selection, some stem rust may occur but
would normally not develop to the extent of requiring
fungicide control.
Suggested varieties with adequate or good stem rust
resistance in Western Australia are Carnamah A, Cascades,
Clearfield JNZ A, Clearfield STL A, Datatine, EGA Blanco A,
EGA Castle Rock A, EGA Eagle Rock A (new), EGA Jitarning
A, Eradu, Machete, Perenjori , Stiletto and Wilgoyne.  Of
these Carnamah A, Clearfield JNZ A, Datatine, EGA Castle
Rock A, EGA Eagle Rock A, EGA Jitarning A and Wilgoyne
have sufficient leaf rust resistance as well.  Clearfield JNZ A,
EGA Castle Rock A, EGA Eagle Rock A (new) and EGA
Jitarning A are the only suggested varieties with sufficient
resistance to all three rusts.  In 1997 Amery and Tammin were
found to be very susceptible to stem rust.  In 1999/2000
Westonia was found to be very susceptible to the currently
dominant “Gabo” strain of stem rust.
Varieties that are very susceptible (rating 2) develop stem
rust much faster than other varieties and are consequently
known as “fast-rusting” varieties or “rust suckers”.  Their
capacity to promote the rapid build-up of an epidemic poses
a threat to other less susceptible varieties in an area that
might otherwise escape serious infection in most years.
Also, fast-rusting varieties grown in a rust liable area could
promote the spread of rust to neighbouring areas, possibly
leading to more frequent epidemics than in the past.  Amery,
Corrigin, Tincurrin and Westonia are very susceptible to
stem rust and should be phased out of production to avoid
promoting stem rust epidemics.
Monitoring resistance breaking strains of wheat rusts -
Camm A and Wyalkatchem A wheat
The Department of Agriculture participates in the Australian
Rust Survey conducted by the Australian Cereal Rust
Control Program, University of Sydney.  The survey is
conducted to assess changes that may arise in rust
populations, including mutations that may overcome
resistance in current commercial varieties.  Routine testing
has recently identified several important changes in Western
Australia and elsewhere in Australia.
An important change to stem rust was recognised in West-
ern Australia in recent rust surveys.  This resulted in the
stem rust resistance gene in variety Camm A (known as Sr38)
and Wyakatchem A (Sr15) being overcome by stem rust.
Another important change, this time to leaf rust, was recog-
nised in Western Australia from the 2002 rust survey.  This
resulted in the leaf rust resistance gene in variety Camm A
(known as Lr37) being overcome by leaf rust.  As a conse-
quence of the development of these new strains, Camm A is
susceptible to both stem and leaf rusts and Wyalkatchem A
is susceptible to stem rust.
Other important changes to wheat rusts rust occurred in
Eastern Australia in recent years.  This resulted in varieties
based on leaf rust resistance gene Lr24 and stripe rust
resistance gene Yr17 being overcome by leaf rust and stripe
rust respectively.  This has not affected Western Australia at
this point.
It is possible that at some point in the future, new rusts
strains with virulence on other Western Australia resistant
varieties could occur.  Rust samples from affected crops,
particularly resistant varieties, should be submitted to
AGWEST Plant Laboratories (telephone 9368 3721 or
www.agric.wa.gov.au/agency/agwest/plantlabs).
HERBICIDE TOLERANCE OF CURRENT VARIETIES
Research over the past 10 years at the Department of
Agriculture has shown that cereal varieties differ in their
responses to widely used herbicides.  In some instances,
herbicides have caused relatively large reductions in yield –
in some cases the effects result from an inherent susceptibil-
ity of a variety, while in other cases the effects are caused by
applying herbicides at incorrect growth stages.  The level of
tolerance of varieties will vary with the rate of herbicide, the
environmental conditions when the herbicide is active in the
crop, and the stage of growth.
The herbicides tested rarely reduce the yield of any variety
by more than 10 per cent.  The following list summarizes the
adverse herbicide/variety combinations and the most
appropriate application times for those herbicides where
timing is most critical.
Herbicides applied before seeding
1. Trifluralin, Yield® and Stomp®
Most varieties show acceptable tolerance to these herbi-
cides.  Ensure seed is below treated soil otherwise severe
root retardation may result.  Surface crusting may exacerbate
emergence problems. Old seed with reduced vigour, varieties
with short coleoptiles, and seed dressings that reduce
coleoptile length should be avoided.  If sowing with knife
points, and using higher rates, ensure that treated soil does
not throw, blow or wash into the furrows.  Higher rates and
deep burial will severely reduce emergence.
The (unregistered) mix of trifluralin + metribuzin has caused
large yield reductions in trials.
Durum wheats seem extra sensitive to Stomp®, but have
shown acceptable tolerance to trifluralin.
2. Avadex BW®
Camm A, Tamaroi A and Kamilaroi have shown some
sensitivity to Avadex BW.  Excellent crop safety on the other
varieties tested.  Ensure seed is below treated soil.  Note
comments regarding coleoptile length for trifluralin and those
regarding knife points.
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3. Chlorsulfuron, Glean® and Siege®
Wheat varieties Amery, Kulin, Cranbrook, Miling and
Corrigin have shown yield reductions greater than 15 per
cent when Glean® was used at 20 g/ha.  Under adverse
conditions these varieties may show yield reductions at rates
less than 15–20 g/ha.  Kulin sensitivity to Glean® may
appear as a weakened node at ground level which results in
lodging of one or more tillers during grain filling.  Amery
sensitivity appears worst on soils with pH above 7.
Brookton and Calingiri showed gross reductions in biomass
but not eventual yield in 1997 trials.  Ajana A, Arrino,
Calingiri, Camm A, Carnamah A, Karlgarin A and Westonia
suffered >10% yield reduction at 12.5 g/ha rate in the last 3-4
years’ trials.  Several cases of on-farm damage have also
been reported.  Avoid using on alkaline soils.
Durum wheats seem extra sensitive to chlorsulfuron, al-
though in some trials no yield loss has occurred.
Where marginal zinc and copper deficiency exists, these
herbicides may aggravate the deficiency.  Take-all and
rhizoctonia may be increased where Glean® is used.
4. Logran®
With the exception of Amery, Brookton, Camm A and Kulin,
all wheat varieties show good tolerance.  Kulin yields can be
depressed by Logran® when grown on acid soils (pH less
than 5.5 in water).  Amery sensitivity appears to be worst on
soils with pH above 7.
Durum wheats Tamaroi A and Yallaroi showed sensitivities
to Logran in last 2-3 year’s trials.
Under severe waterlogging, Logran® will severely affect all
varieties.  Where marginal zinc deficiency exists, Logran®
may aggravate the deficiency.
5. Diuron ®+ Dual ®
Diuron 1.0L + Dual (Metolachlor 720g/L) 0.5L/ha caused
>10% yield reduction in Brookton, Camm A, Carnamah A,
Cascade, H45 A, Stilletto and Wyalkatchem A on Gibson
sandy soil at Esperance during 2000 and 2001.  This mixture
was safe to these varieties on heavier soils at other locations
(Merredin and Mullewa) in the same years.  Cascades and
Stilletto were tested at Esperance only.  500 ml of Dual ® is
roughly equivalent to 250 ml of Dual Gold ® (S -Metolachlor
960g/L).  If using knife points and press wheels to sow the
crop apply this mixture pre-plant only (0-7 days) as knife
points leave open furrows/slots which can lead to crop
damage if herbicide is washed into the furrows.  If using a
“Full Cut” sowing system that leaves a relatively smooth
surface, this mixture can be applied post plant pre-emergent
with in 3-4 days of planting.
6. Metribuzin, Lexone®, Sencor®, Stacato®
Currently, Lexone DF® (metribuzin 750g a.i/kg) 200g/ha is
registered as a pre-emergent herbicide in Blade wheat only.
Trials conducted during 2003 have shown that EGA Eagle
Rock A (new) possesses metribuzin tolerance equal to that
of Blade.  When the registrations are completed it will be
possible to use metribuzin in EAG Eagle Rock A.
Herbicides applied between Zadok 12 and Zadok 15
1. Glean®
Glean at 20 g/ha has consistently reduced yields of Kulin.
2. Ally®
Wheat varieties Amery, Kulin and Jacup have shown small
yield reductions with 5 g Ally/ha.  Brookton and Calingiri
showed gross reductions in biomass but not eventual yield
in 1997 trials.  Westonia, Camm A, Arrino, Ajana A, Kukri A
and Mitre A suffered > 10% yield losses during 2000 and
2001 trials.  Several cases of on-farm damage have also been
reported.  Avoid using for now.
3. Hoegrass®, Achieve®, Puma® (wheat only)
No one variety has been affected more than any other for
Hoegrass® and Puma®.  For Achieve®, yield reductions
may occur if waterlogging occurs at or shortly after applica-
tion.
4. Herbicide mixtures containing low doses of MCPA or 2,4-
D e.g. (Diuron + MCPA, Igran® + MCPA, bromoxynil +
MCPA, diflufenican + MCPA)
Varietal susceptibility results from differences in the time of
ear development and inherent sensitivity.  Kulin, Jacup,
Cranbrook and Brookton may be affected, especially if higher
rates of MCPA are used (more than 250 g.a.i.).  MCPA ester
formulations cause more effect than MCPA amine.
5. Hoegrass® + Glean®
Greatest yield reductions (up to 14 per cent) have occurred
with Glean® sensitive varieties.
6. Jaguar®, Tigrex®, Paragon®
Cascades wheat may show more leaf blotching than other
varieties.  Durum wheats also show leaf spotting.
Some varieties, Brookton and Calingiri especially, go pale for
several weeks after application, but usually show no yield
loss.  These products should not be applied if cold weather
is expected.
If applied after flag leaf emergence, severe damage and yield
losses can be expected.
7. Eclipse®
Cadoux wheat has shown large reductions in biomass for up
to 8 weeks after application.  Reductions in yield of 15 per
cent have occurred in trials.
Brookton and Calingiri showed gross reductions in biomass
but not eventual yield in 1997 trials.  However, Camm A and
Calingiri yield was reduced during 2000 trials.  Excellent
safety on other varieties tested.
8. Mataven L®
Harrismith A and Jitarning A wheats have shown  >15 per
cent yield reduction during 2001 and 2003, respectively at
Merredin.  Excellent tolerance has been shown by the other
varieties tested.  Metaven L® is not registered for durum
wheats and therefore should not be used on these crops.
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Herbicides applied after Zadoks 15
In this category, phenoxy herbicides such as MCPA, 2, 4-D
and Dicamba are the main subject of discussion.  Cereal
tolerance to these herbicides depends on the stage of ear
development.  Wheat is most sensitive to these herbicides at
the double ridge/floral initiation stage of ear development.
Spraying advice is based on leaf and tiller development, but
not all varieties have the same correlation between leaf/tiller
and ear development.  Thus different varieties become safe
to spray at slightly different growth stages.  Long season
varieties take longer to reach the safe stage.
1. MCPA and 2,4-D amine and ester
To use higher rates of MCPA and 2,4-D (amine and ester) in
Wyalkatchem A, Westonia, Amery, Tincurrin, Kulin apply
these herbicides at Z15-Z16 (5-6 leaves on the main stem), in
Carnamah A, Camm A, Brookton, Karlgarin A and Cranbrook
at Z16-Z17 and in Calingiri and Spear at Z17-Z18.  At these
stages floral initiation will be completed in the varieties.
Durum wheat varieties tolerated MCPA and 2,4-D amine very
well when applied at Z15-Z16 stage.
If plants are under severe water stress, the internal develop-
ment can also be delayed by about one leaf.  Again, add one
leaf to leaf numbers mentioned for different varieties to allow
for this.
2. MCPA amine and ester as for 2,4-D amine.
Do not apply between flag leaf emergence and the soft
dough stage on any variety.  Generally MCPA amine is safer
than 2,4-D amine especially on later developing varieties.
3. Dicamba (and mixtures with 2,4-D or MCPA)
Should be applied not later than Zadoks 30 (pseudo-stem
elongation, but first node not yet above soil surface).
Waterlogging
A number of products, including Group A and B herbicides,
are tolerated by wheat because they are metabolised within
the seedling.  If the seedling’s growth is retarded by
waterlogging, cold etc. this metabolism is reduced and toxic
levels of herbicide can accumulate within the plant.  There
were many cases of such damage in 1999.
There were also many examples of trifluralin reducing
emergence when the paddocks were waterlogged.  It is
suspected that this was due to increased uptake by the
coleoptile from the wet soil.  If there is any chance of extreme
waterlogging just after seeding, crop damage is more likely,
and farmers should consider using safer products, or
spraying post-emergence.
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Herbicides/ha TOA* Group Kamilaroi Tamaroi Wollaroi Yallaroi Bellaroi Kalka
1 Avadex BW 2.0L IBS E MR (4) MR (7) LR (6) LR (4) VLR (1) VLR (1)
2 Glean 12.5g IBS B LR (4) MR (6) MR (5) LR (4) VLR (1) LR (1)
3 Glean 20g B MR (4) MR (2) MR (2) VLR (2)
4 Logran 35g IBS B LR (4) MR (6) LR (5) MR (4) VLR (1) MR (1)
5 Logran B Power 50g B, G VLR (2) VLR (1) VLR (1) VLR (1)
6 Stomp 330 1.8L IBS D LR (4) MR (4) MR (4) LR (4) MR (1) VLR (1)
7 Treflan 400 1.0L IBS D VLR (4) LR (5) LR (4) LR (4)
8 Treflan 400 2.0L D VLR (2) MR (1) VLR (1) LR (1)
9 Yield 250 2.0L IBS D MR (4) MR (4) LR (4) VLR (4) NT NT
12 Diuron 1.0L + Dual Gold 0.25L IPP C, K VLR (4) LR-MR (7) LR (6) LR (4) VLR (1) MR (1)
13 Diuron 10L + Glean   15g IPP C, B MR (2) MR (3) MR (3) MR (2)
14 Monza 25g Z12-Z13 B VLR (1) LR (3) LR (2) VLR (1) VLR (1) VLR (1)
15 Hoegrass 1.5L Z12-Z13 A VLR (2) LR (2) VLR (2) VLR (2)
16 Hoegrass 375 2.0L A VLR (2) VLR (1) VLR (1) VLR (1)
17 Wildcat 0.5L Z12-Z13 A LR (2) LR (2) VLR (2) VLR (2)
19 Topik 140mL Z12-Z13 A LR(2) MR (3) VLR (3) VLR (2)
20 Achieve WG 250g Z12-Z13 A VLR (4) LR (7) VLR (6) VLR (4) VLR (1) VLR (1)
22 Eclipse 10g Z12-Z13 B LR (2) LR (3) LR (3) VLR (2)
23 Jaguar 1.0L Z12-Z13 C, F LR (4) MR (5) LR (6) LR (4) VLR (1) VLR (1)
24 Decision 1.0L A MR (2) LR (1) VLR (1) VLR (1)
25 Hoegrass 200ml + Achieve 200g Z12-Z13 A MR (1) MR (3) MR (2) VLR (1) VLR (1) VLR (1)
26 Ally 5g Z12-Z13 B LR (4) LR (7) MR (6) LR (4) VLR (1) VLR (1)
28 Atlantis 330ml Z13-Z14 B VLR (2) VLR (1) VLR (1) VLR (1)
29 Barrel 1.0L C, I VLR (4) LR (5) VLR (6) LR (4) VLR (1) VLR (1)
30 Hussar 200g B MR (1) MR (3) MR (2) VLR (1) VLR (1) LR (1)
32 Paragon 0.5L F, I MR (1) MR (3) MR (2) VLR (1) VLR (1) LR (1)
33 Tigrex 1.0L F, I MR (4) LR (7) MR (6) LR (4) VLR (1) VLR (1)
34 Bromoxynil MCPA 1.0L C, I MR (2) MR (2) MR (2) LR (2)
35 Buctril MA 1.4L C, I MR (2) LR (1) LR (1) VLR (1)
36 Affinity 50g +  MCPA 0.5L G,I VLR (1) VLR (3) VLR (2) VLR (1) VLR (1) LR (1)
37 Diuron 0.35L +  MCPA 0.4L C, I LR (4) MR (5) LR (5) VLR (4)
38 Diuron 0.5L + 2,4-D  0.25L C, I LR (2) MR (1) VLR (1) VLR (1)
39 Glean 3g + Ally 3g + MCPA 0.3L B, I VLR (1) VLR (1) VLR (1) VLR (1)
40 MCPA amine 1.25L Z15+ I VLR (2) VLR (4) LR (3) VLR (2) VLR (1) VLR (1)
42 2,4-D amine 1.0L I VLR (4) LR (7) LR (5) VLR (4) VLR (1) VLR (1)
44 2,4-D ester 80% 0.7L I VLR (2) MR (1) VLR (1) VLR (1)
45 Dicamba 50% 0.28L Z21+ I VLR (2) LR (2) LR (1) LR (1)
46 Dicamba 1.0L I MR (2) VLR (2) LR (1) LR (2)
43 2,4-D ester 0.5 L Z30-Z31 I VLR (2) VLR (2) VLR (3) VLR (2)
47 Logran 10 g B LR (2) LR (2) VLR (3) VLR (2)
PAGE 34
THE CROP VARIETY SOWING GUIDE 2005
www.agric.wa.gov.au/cvt
REACTION OF WHEAT VARIETIES TO HERBICIDES
The reaction of wheat varieties to herbicides in the last 5 years trials is being presented in terms of the following categories:
1 Vey low risk (VLR)= No negative effect of herbicides on yield (yield reduction <5%)
2 Low risk (LR)=At least one trial with 5-10% yield reduction.
3 Medium risk (MR)= At least one trial with 11 to 20 % yield reduction.
TOA-Time of application, IBS=Incorporated by seeding;
IPP= immediately post plant or other common terminology is PSPE=Post seeding pre-emergent (in no- till situation -apply before seeding)
Figures in parenthsis indicates number of trials in which a particular variety was tested for a particular herbicide.
Blank cell indicates that no data available.
Herbicides/ha TOA Group Ajana Amery Arrino Bonnie Rock Brookton
1 Avadex BW 2.0L IBS E VLR (6) VLR (2) LR (6) VLR (2) LR (7)
2 Glean 12.5 g B MR (6) VLR (2) MR (6) LR (2) MR (7)
3 Glean 20 g B LR (2) VLR (2) LR (2) VLR (2)
4 Logran 35g B VLR (6) VLR (2) VLR (7) LR (2) MR (8)
5 Logran B Power 50g B, G VLR (2)
6 Stomp330 1.8L D LR (6) VLR (2) LR (7) VLR (2) VLR (8)
7 Treflan 400 1.0L D VLR (6) VLR (2) LR (7) MR (2) MR  (8)
8 Yield 250 2.0L D VLR (6) VLR (2) VLR (7) LR (8)
9 Diuron 1.0L+ Dual Gold 0.25L IPP C, K LR (5) VLR (2) VLR (5) VLR (2) MR (6)
10 Diuron 1.0L + Glean 15g C, B LR (5) VLR (2) VLR (5) LR (6)
11 Hoegrass 375  1.5L Z12-Z13 A VLR (2) VLR (2) VLR (2) LR (2)
12 Hoegrass 375 2.0L A VLR (2)
13 Decision 1.0L A LR (2)
14 Wildcat 0.5L A LR (2) VLR (2) MR (2) MR (2)
15 Tristar 1.4L A VLR (1) VLR (1) VLR (1) VLR (1)
16 Topik 140mL A VLR (1) VLR (1) MR (1) LR (1)
17 Achieve WG 250g A LR (5) VLR (1) MR (6) LR (2) LR (7)
18 Achieve 380g A VLR (1) VLR (1) VLR (1) VLR (1)
19 Eclipse 10g B VLR (4) VLR (4) LR (5)
20 Jaguar 1.0L C, F LR (6) VLR (2) VLR (6) LR (2) LR (7)
21 Hoegrass 200ml+Achieve 200g A VLR (1) VLR (1) MR (2) VLR (1)
22 Monza 25g B VLR (2)
23 Ally 5g B MR (5) VLR (1) LR (5) VLR (2) LR (6)
24 Ally 7g B MR (1) VLR (1) LR (1) VLR (1)
25 Atlantis 330ml Z13-Z14 B VLR (2)
26 Barrel 1.0L C,I VLR (6) VLR (2) VLR (6) VLR (2) LR (7)
27 Hussar 200g B VLR (1) VLR (1) VLR (2) VLR (1)
28 Metaven L 3.0L K VLR (1) VLR (1) VLR (2) VLR (1)
29 Paragon 0.5L F,I VLR (1) VLR (1) LR (2) MR (1)
30 Tigrex 1.0L F,I VLR (6) VLR (2) VLR (7) VLR (2) MR (8)
31 Bromoxynil MCPA 1.0L C,I MR (5) MR (4) VLR (5)
32 Buctril MA 1.4L C,I VLR (2)
33 Affinity 50g + MCPA 0.5L G,I MR (4) LR (4) VLR (2) MR (5)
34 Diuron 0.35L + MCPA 0.5L C,I VLR (6) VLR (2) LR (7) MR (8)
35 Diuron 0.5L + 2,4-D  0.25L C,I VLR (2)
36 Glean 3g+Ally 3g+MCPA 0.3L B,I VLR (1) VLR (1) VLR (1)
37 MCPA amine 50% 1.25L Z15+ I MR (1) MR (2) VLR (2)
38 2,4-D amine 50% 1.0L I VLR (2) VLR (2) LR (3) LR (2) LR (4)
39 2,4-D LV Ester 60%  0.5L I VLR (1) VLR (2)
40 2,4-D ester 80% 0.7L I LR (2)
41 Dicamba 50% 0.28L Z21+ I LR (2)
42 Dicamba 50%  .0L I VLR (2) VLR (2) LR (3)
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Calingri Camm Carnamah Cascade Frame Giles H45 Harrismith Janz Jitarning
LR (6) MR (8) LR (11) LR (2) VLR (1) LR (1) LR (3) LR (1) LR (1) LR (1)
MR (6) MR (8) MR (11) VLR (2) VLR (1) LR (1) LR (3) VLR (1) LR (1) VLR (1)
LR (2) VLR (2) VLR (2) LR (1)
LR (7) MR (8) LR (12) VLR (2) VLR (1) VLR (1) LR (3) LR (1) VLR (1) VLR (1)
MR (2) VLR (1)
LR (7) MR (8) LR (12) VLR (2) VLR (1) VLR (1) LR (3) VLR (1) MR (1) MR (1)
LR (7) MR (8) LR (12) MR (2) LR (1) LR (1) VLR (3) VLR (1) VLR (1) VLR (1)
VLR (7) MR (8) LR (10) LR (2) VLR (1) LR (1) LR (3) VLR (1) LR (1)
MR (5) MR(7) MR (10) MR (2) VLR (1) MR (1) MR (3) LR (1) VLR (1) VLR (1)
MR (5) MR(6) MR (6) LR (1) VLR (1) MR (1) LR (1)
MR (2) LR (2) LR (2) VLR (1)
VLR (2) VLR (1)
VLR (2) VLR (1)
MR (2) MR (2) LR (2) VLR (1)
VLR (1) VLR (1) VLR (1) LR (1)
MR (1) MR (1) MR (1)
LR (6) MR (7) LR (11) LR (2) MR (1) VLR (1) LR (3) VLR (1) VLR (1)
VLR (1) VLR (1) VLR (1) VLR (1)
MR (4) MR (6) LR (7) VLR (2) VLR (1) LR (1) VLR (3) LR (1)
MR (6) MR (8) LR (11) VLR (2) VLR (1) LR (1) MR (3) MR (1) LR (1) VLR (1)
VLR (1) MR (7) LR (5) MR (1) VLR (1) LR (2) LR (1) VLR (1)
MR (2) VLR (1)
LR (5) MR (2) LR (10) VLR (2) VLR (1) VLR (1) LR (3) LR (1) VLR (1)
VLR (1) LR (1) VLR (1) MR (1)
VLR (2) VLR (1)
MR (6) LR (8) LR (11) VLR (2) VLR (1) MR (1) LR (3) LR (1) VLR (1) LR (1)
VLR (1) LR (2) LR (4) VLR (1) VLR (1) LR (2) VLR (1) LR (1)
LR (1) LR (2) LR (5) VLR (1) VLR (1) VLR (2) MR (1) MR (1)
LR (1) MR (2) VLR (5) LR (1) VLR (1) LR (2) VLR (1) MR (1)
MR (7) MR (8) LR (12) VLR (2) VLR (1) VLR (1) VLR (3) VLR (1) VLR (1) LR (1)
LR (4) MR (6) LR (7) MR (2) MR (1) VLR (1) VLR (3) LR (1)
VLR (2) LR (1)
MR (4) LR (6) LR (9) LR (2) VLR (1) LR (1) VLR (3) VLR (1) VLR (1)
MR (7) MR (8) VLR (10) MR (2) VLR (1) VLR (1) LR (3) LR (1) VLR (1)
VLR (2) VLR (1)
VLR (1) VLR (2) VLR (3) VLR (1) VLR (1) VLR (2) VLR (1)
MR (1) LR (1) MR (4) VLR (1) VLR (1) VLR (1) VLR (1)
MR (2) MR (3) MR (5) VLR (1) VLR (1) VLR (1) MR (1)
VLR (1) VLR (1) MR (2) VLR (1) VLR (1) VLR (1)
MR (2) MR (1)
LR (2) VLR (1)
LR (2) MR (4) MR (5) LR (2) LR (1) MR (1) MR (2) MR (1)
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REACTION OF WHEAT VARIETIES TO HERBICIDES CONT.
NoHerbicides/ha TOA Group Kalannie Karlgarin Kukri Mitre Nyabing
1 Avadex BW 2.0L IBS E VLR (2) LR (5) VLR (1) VLR (1) VLR (2)
2 Glean 12.5 g B VLR (2) MR (5) VLR (1) LR (1) VLR (2)
3 Glean 20 g B LR (2) LR (2) LR (2)
4 Logran 35g B VLR (2) LR (6) VLR (1) VLR (1) VLR (2)
5 Logran B Power 50g B, G
6 Stomp330 1.8L D VLR (2) MR (6) VLR (1) MR (1) VLR (2)
7 Treflan 400 1.0L D LR (2) MR (6) LR (1) VLR (1) LR (2)
8 Yield 250 2.0L D LR (2) LR (6) VLR (1) VLR (1) LR (2)
9 Diuron 1.0L+ Dual Gold 0.25L IPP C, K VLR (2) LR (4) VLR (1) LR (1) VLR (2)
10 Diuron 1.0L + Glean 15g C, B LR (2) MR 5) LR (2)
11 Hoegrass 375  1.5L Z12-Z13 A VLR (2) VLR (2) VLR (2)
12 Hoegrass 375 2.0L A
13 Decision 1.0L A
14 Wildcat 0.5L A LR (2) LR (2) VLR (2)
15 Tristar 1.4L A VLR (1) VLR (1) VLR (1)
16 Topik 140mL A LR (1) VLR (1) VLR (1)
17 Achieve WG 250g A VLR (1) LR (5) VLR (1) LR (1) VLR (1)
18 Achieve 380g A VLR (1) VLR (1) LR (1)
19 Eclipse 10g B VLR (3) LR (1) VLR (1)
20 Jaguar 1.0L C, F VLR (2) LR (5) VLR (1) LR (1) LR (2)
21 Hoegrass 200ml+Achieve 200g A LR (1) LR (1)
22 Monza 25g B
23 Ally 5g B VLR (1) LR (5) MR (1) MR (1) VLR (1)
24 Ally 7g B LR (1) MR (1) LR (1)
25 Atlantis 330ml Z13-Z14 B
26 Barrel 1.0L C,I VLR (1) LR (5) VLR (1) VLR (1) VLR (2)
27 Hussar 200g B VLR (1) VLR (1)
28 Metaven L 3.0L K LR (1) VLR (1)
29 Paragon 0.5L F,I VLR (1) VLR (1)
30 Tigrex 1.0L F,I LR (2) LR (6) VLR (1) VLR (1) VLR (2)
31 Bromoxynil MCPA 1.0L C,I LR (3) VLR (1) VLR (1)
32 Buctril MA 1.4L C,I
33 Affinity 50g + MCPA 0.5L G,I VLR (3) VLR (1) VLR (1)
34 Diuron 0.35L + MCPA 0.5L C,I LR (1) LR (6) VLR (1) VLR (1) LR (2)
35 Diuron 0.5L + 2,4-D  0.25L C,I
36 Glean 3g+Ally 3g+MCPA 0.3L B,I VLR (1) VLR (1)
37 MCPA amine 50% 1.25L Z15+ I LR (1)
38 2,4-D amine 50% 1.0L I LR (3) LR (3) LR (2)
39 2,4-D LV Ester 60%  0.5L I MR (1)
40 2,4-D ester 80% 0.7L I
41 Dicamba 50% 0.28L Z21+ I
42 Dicamba 50%  .0L I VLR (2) MR (1) MR (1)
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Perenjori Rosella Stiletto Sunelg Sunlin Tincurrin Westonia Wyalkatchem Yitpi
VLR (2) LR (1) MR (1) VLR (1) VLR (1) VLR (1) LR (9) VLR (5) LR (1)
VLR (2) VLR (1) LR (1) LR (1) VLR (1) VLR (1) MR (9) LR (5) VLR (1)
VLR (2) VLR (1) LR (2)
VLR (2) VLR (1) LR (1) LR (1) VLR (1) VLR (1) LR (10) LR (5) LR (1)
VLR (1) VLR (1) LR (2)
VLR (2) VLR (1) VLR (1) VLR (1) VLR (1) VLR (1) LR (10) LR (5) LR (1)
VLR (2) VLR (1) VLR (1) MR (1) LR (2) VLR (1) LR (10) VLR (5) VLR (1)
VLR (2) VLR (1) LR (1) VLR (1) VLR (1) LR (9) LR (3) MR (1)
VLR (2) LR (1) MR (1) VLR (1) VLR (1) VLR (8) LR (5) VLR (1)
VLR (2) LR (1) MR (1) LR (1) LR (3)
VLR (2) VLR (1) VLR (2)
VLR (1) VLR (1) VLR (2)
VLR (1) LR (1) VLR (2)
VLR (2) VLR (1) VLR (2)
VLR (1) VLR (1) VLR (1)
VLR (1) VLR (1)
VLR (1) VLR (1) VLR (1) VLR (1) VLR (1) LR (9) LR (5) LR (1)
LR (1) VLR (1) VLR (1)
VLR (1) VLR (1) VLR (1) LR (6) LR (4) VLR (1)
LR (1) VLR (1) LR (1) VLR (1) VLR (1) VLR (1) LR (9) LR (5) VLR (1)
LR (1) VLR (1) VLR (3) MR (5)
VLR (1) LR (1) VLR (2)
VLR (1) VLR (1) VLR (1) VLR (1) VLR (1) MR (8) LR 5) VLR (1)
VLR (1) VLR (1) LR (1)
VLR (1) VLR (1) VLR (2)
LR (2) VLR (1) VLR (1) LR (1) VLR (1) VLR (1) LR (9) LR (5) VLR (1)
LR (1) VLR (1) LR (3) LR (5)
LR (1) VLR (1) LR (3) LR (5)
VLR (1) VLR (1) LR (3) MR (5)
LR (2) MR (1) VLR (1) VLR (1) VLR (1) VLR (1) LR (10) LR (5) VLR (1)
MR (1) LR (1) VLR (1) MR (6) LR (3) LR (1)
VLR (1) LR (1) VLR (3)
LR (1) VLR (1) VLR (1) VLR (1) VLR (7) LR (3) VLR (1)
VLR (2) LR (1) VLR (1) VLR (1) LR (9) VLR (3) VLR (1)
VLR (1) VLR (1) LR (2)
VLR (1) VLR (2) VLR (3)
VLR (1) VLR (1) VLR (1) MR (3) VLR (2) VLR (1)
LR (2) LR (1) LR (1) VLR (1) VLR (1) LR (5) MR (2) LR (1)
VLR (1) VLR (1) MR (2) VLR (1)
MR (1) VLR (1) MR (2)
LR (1) LR (1) MR (2)
LR (1) VLR (1) VLR (1) LR (4) MR (2) VLR (1)
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PHYSICAL CHARACTERISTICS OF WHEAT VARIETIES
1 - 9 scale: 1 = Extra poor 4 = Moderately poor 7 = Good
2 = Very poor 5 = Fair 8 = Very good
3 = Poor 6 = Moderately good 9 = Excellent
1 - 9 scale for sprouting tolerance only: 1 = Extremely susceptible 4 = Moderately susceptible 7 = Resistant
2 = Very susceptible 5 = Intermediate 8 = Highly resistant
3 = Susceptible 6 = Moderately resistant 9 = Immune
Variety Development Height Hectolitre Grain Seed Coleoptile Blackpoint  Sprouting
Class Class weight plumpness size length* tolerance
1-9 (mg)
Arrino Mid Short - med 7 5 35 S/M 4 2
Blade Mid Short-med 6 6 34 S 4 3
Brookton Long Medium 7 7 38 M 5 2
Cadoux Mid Medium 7 6 35 M 5 4
Calingiri Long Medium 7 7 39 S 5 3
Camm A Long Medium 8 6 34 M 6 4
Carnamah A Mid Medium 7 6 36 M 5 2
Cascades Mid Medium 7 7 37 M 6 4
Clearfield JNZ A Long Short-Medium 8 6 35 - 4 -
Clearfield STL A Long Medium 8 7 34 S 5 5
Corrigin Mid Short-Med 6 5 34 S/M 2** 2
Cunderdin Mid Medium 7 5 34 S/M 5 2
Datatine Mid Medium 7 5 34 M 5** 2
EGA Blanco A Mid Medium 8 7 34 S 5/6 4
EGA Bonnie Rock A Mid Medium 8 7 37 M 6 3
EGA Castle Rock A Mid Medium 7 7 37 S 5/6 4p
EGA Eagle Rock A Mid Short-Medium 7 6 35 S/M 5/6 5p
EGA Jitarning A Long Medium 7 6 38 S/M 5** 3
Eradu Mid Medium 7 7 38 S/M 2 2
Halberd Long Med-tall 8 5 35 VL 6 3
Harrismith A Mid Medium 7 5/4 35 M 4/5** 2
H45 A Short-mid Medium 8 4 31 M 3 3
Janz Long Short-med 8 4 31 M 3 4
Kalannie Very short Medium 7 7 38 S/M 4 4
Machete Long Short-med 5 6 36 S 6 4
Nyabing Mid Medium 7 6 37 S/M 5 -
Perenjori Mid Medium 7 7 38 S 6 3
Spear Long Medium 8 6 36 M/L 6 4
Stiletto Long Medium 8 7 38 M/L 5 4
Tincurrin Mid Medium 6 5 34 M 5** 2
WAWHT2499 Short-Mid Short-Medium 6 7 39 5 5 2
Westonia Short Medium 6 6 38 M 5 2
Wilgoyne Very short Medium 7 9 42 S/M 4 3
Wyalkatchem A Mid Short 7 7 40 S 5 3
Height % Average height as percentage of Carnamah A
Seed Size: Typical seed size weights only.
* Varieties are grouped according to coleoptile length after germinating in the dark for 14 days at 15o C.
VL is Very Long: greater than 90 mm (eg Halberd)
L is Long: 70 to 89 mm (eg Gutha)
M is Medium: 60 to 69 mm (eg Carnamah)
S is Short: less than 60mm (eg Wyalkatchem)
** Varieties assessed for soft area only.
Black Point ratings These rankings should be used as a guide only, as incidence and severity will vary with location.
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GUIDE TO BLACKPOINT RISK IN WESTERN AUSTRALIA
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DISEASE RESISTANCE OF WHEAT VARIETIES
1 - 9 scale: 1 = Extremely susceptible 4 = Moderately susceptible 7 = Resistant
2 = Very susceptible 5 = Intermediate 8 = Highly resistant
3 = Susceptible 6 = Moderately resistant 9 = Immune
Variety Septoria Septoria Yellow Stem Stripe Leaf Powdery Flag
nodorum tritici spot rust rust rust mildew smut
blotch blotch
Annuello A - - - 7 5p 7 - -
Arrino 4 4 4 3 4p 3 5 3
Blade 5 3 4 7 6 5 - 7
Brookton 4 3 7 7 2 4 2 3
Cadoux 4 3 3 3 3 4 4 3
Calingiri 4 4 4 3 4 6 4 7
Camm A 4 3 3 3 7 3 4 7
Carnamah A 5 3 5 7 4 5 3 4
Cascades 5 6 6 6 3 3 4 5
Clearfield JNZ A 4 6 4 8 5 8* 5 -
Clearfield STL A 3 3 3 7 4 3 4 -
Corrigin 3 6 3 2 3 2 4 6
Cunderdin 5 3 6 4/7 4p 7 3 7
Datatine 4 4 4 8 4p 8* 4 7
EGA2248 A 4 3 3 6 4 3 3 4p
EGA Blanco A 6 3 5 6 4 5 2 3p
EGA Bonnie Rock A 4 3 5 4 3 7 3 2p
EGA Castle Rock A 4 5 4 8 5p 8* 4 4p
EGA Eagle Rock A 4 3 3 8 5p 7 4 -
EGA Jitarning A 4 4 4 8 5p 8* 5 7p
Eradu 3 3 3 6 3p 3 5 3
Frame 4 3 3 7 5 5 5 7
GBA Ruby A - - 6p 6p 7p 5-6p - -
GBA Sapphire A - - - 8p 6po 8* - -
GBA Shenton A - - - 3 6p 7 - -
Halberd 2 3 2 2/7 5 6 4 6
Harrismith A 3 6 3 8 2 8* 3 7
H45 A 3p 2p 5p 8/5 2 7 3 -
Janz 3 6 2 8 6 8* 4 6
Kalannie 3 3 2 3 2p 3 3 6
Kamillaroi A (durum) 3p 6 5p 7 7 7p 6 -
Machete 4 4 3 7 4 4 4 3
Mitre A 3p 4 3 8 5 8* 3 -
Nyabing 4 5 4 7 2 7* 3 3
Perenjori 5 4 5 6 5 5 4 7
Spear 4 4 3 3/7 4 3 3 6
Stiletto 4 4 3 6 4 3 4 3
Sunco 4 4 3 8 6 8* 6 5
Tamaroi A (durum) 3 6 6 7 6 6 5 7
Tincurrin 3 3 3 2 3 2 4 4
WAWHT2499 3p 3p 3p 4 5-6p 5 3p 7p
Westonia 4/5 3 5 2 2 4 3 4
Wilgoyne 3 3 3 7 7 5 4 8
Wollaroi A (durum) 3 6 6 7 6 7 5 -
Wyalkatchem A 5 3 6 3/6 5 7 4 3
Yallaroi A (durum) 3p 6 5p 7 7 7p 6 -
Yitpi A 4p 4p 3 3 6 5 6 -
No score (-) means no rating is currently available.
p Provisional assessment.
/ Scores separated by a ‘/’ indicate the response to the currently predominant and alternate strains of stem rust existing in W.A.
- Sores separated by a ‘-’ indicatethe range of rust response observed under different disease pressures and different envionments.
* Some races in eastern States can attack these varieties.
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ESSENTIALS FOR A SUCCESSFUL WHEAT CROP
Soil test Tests for phosphorus, potassium and pH can be used to help determine fertiliser requirements.
Rotation Legume based rotations (lupins, peas, faba beans, chickpeas, clover, medic) provide more nitrogen
and minimises the risk of root disease, which increases grain yield and protein percentage.
Control grasses prior to the wheat crop - Pasture manipulation or spray-topping in the previous pasture, or control in the
preceding grain legume is desirable to reduce root diseases and allow early sowing.  PLAN TO AVOID
INDUCING HERBICIDE RESISTANCE IN GRASSES.  (For more information see Bulletin 4541).
Variety and grade Choose variety to maximise profits.  Yield will be the main determinant of returns but grain quality
(protein per cent, screenings, hectolitre weight, weather damage) is becoming a more important
consideration.  Choose a range of two or more varieties to suit likely sowing opportunities in your area
and consider producing a high value grade (Durum, Special Hard, Australian Hard, Noodle, Australian
Soft) if varieties suit your rainfall, soil type and rotation.  Assess risk factors of varieties such as
disease susceptibilities, herbicide sensitivities, dockages for downgraded samples, susceptibility to
weather damage, coleoptile length, tolerance to acid soil and boron toxicity.
Time of sowing Match variety to sowing time.  Long season varieties should be sown first (late April to mid-May) and
short season varieties later (end of May/June).  Before mid-May, crops should only be sown where
weeds have been thoroughly controlled in the previous seasons.
Seed Use well-filled seed from paddocks with a good fertiliser history.  Adjust seed rate according to seed
size and germination percentage to achieve target plant population for maximum grain yield. Aim for a
minimum of 40-50 plants/m² for every tonne of grain (for more information see The Wheat Book).
Treat seed to control pests and diseases where appropriate.
Seeding method Tyned or disc machines can be used with or without previous tillage, depending on farming system.
Seeding depth Depth of sowing should not be greater than coleoptile length (40 to 80 mm for most varieties).
Fertiliser Use phosphate and potassium fertilisers where indicated by soil test, trace elements as indicated by
previous tissue tests.  Fertiliser rates should be determined by using local recommendations, based on
budgeted yields and paddock histories.  Nitrogen fertilisers can be used economically to increase
grain protein where grain is upgraded into a higher priced grade (e.g. APW to Australian Hard) even if
grain yield is not markedly increased.  Nitrogen fertilisers can be applied with equal effectiveness at
sowing (separated from the seed) or up to 6 weeks after sowing in most areas.  In areas prone to
leaching and waterlogging strategic split applications of nitrogen may be beneficial to grain yield and
protein (For more information see Bulletin 4283).
Weed control Control of weeds in the crop by chemicals should be timely with respect to both weed size and
development of the crop.  Consult current spraying guide, chemical representatives and advisers.
Take care to rotate chemicals to delay inducing herbicide resistance where this may be a problem.
Insect control Inspect crops regularly and control red-legged earth mites and lucerne flea during the seedling stage if
necessary.  Aphids should be checked and controlled from flag leaf stage and later in crops consid-
ered to be high yielding (over 3.5 t/ha).  Aphids can also transmit Barley Yellow Dwarf Virus.
 Leaf disease control Management through rotations can play an important role in reducing disease impact.  Seed treat-
ments, in-furrow applications and fungicide sprays later in the season, should be used as an ‘extra’
rather than to cover up high risk situations ie. wheat on wheat.  Match crop yield expectancy to
warrant use of a spray, 2.5t/ha or higher for yellow spot and septoria, <2t/ha for rust and powdery
mildew.  Check guide for disease ratings.  Important to protect top three leaves, especially the flag leaf,
as this leaf is the major contributor to grain fill.  For more information see Farmnote 102/2001.
Harvest Varieties that are likely to shed or lodge should be harvested first.  Consider management of stubble
for the succeeding crop (straw length and spreading) and collection of grass seeds to reduce weeds in
the next year.
Further reading:
The Wheat Book - Principles and Practice. Department of Agriculture , Bulletin 4443 (Agdex 112/01).
Herbicide resistant weeds.  Department of Agriculture , Bulletin 4263 (Agdex 640).
Nitrogen fertilisers for cereal production.  Department of Agriculture, Bulletin 4283 (Agdex 110/541).
Fungicide management guide for wheat leaf diseases.  Department of Agriculture, Farmnote 102/2001
For further details please contact your local office of  Department of Agriculture .
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ESSENTIALS OF A SUCCESSFUL NOODLE WHEAT CROP
Site selection Select good quality sandy loams, sands or duplex soils.  Protein is more difficult to manage on clay
soils.
Control grass weeds before cropping.  Uncontrolled grasses from previous years crop can reduce
protein by 1 per cent.
Varieties Choose high quality varieties and sow at their optimum times.
Black Point Manage to reduce Black Point.  Seed longer season varieties as a priority.  Seed susceptible varieties
10 to 14 days after the break to reduce risk.  Eradu is currently identified as the least resistant noodle
variety.
Rotations Use a good legume rotation (grain legume/wheat or legume pasture/wheat).  50 per cent or more of
clover is considered a good legume pasture.
Fertiliser Apply N up to 20 kg/ha in a good legume rotation, up to 50 kg/ha in wheat/wheat, canola/wheat,
barley/wheat and those without a good N history.
Soil and tissue test for adequate levels of macro and micro nutrients.  Test both top and sub soils for
adequate diagnosis.
Seeding rate Adjust seeding rates according to soil fertility, sowing time and variety.
About 45-65 kg/ha is required for sandy soils, and about 60-75 kg/ha is required for clay soils. Use the
lower rates in lower rainfall zones.
Screenings Following the above points will help reduce screenings.
Combining late sowing, high N rate and low fertility soils will increase screenings problems. Avoid
highly fertile soils after long clover phases and potassium-deficient soils.
Market demands The Australian Standard White Noodle segregation (ASWN) is specifically designed for the premium
white salted ‘udon’ noodle market.
Current Japanese demand for Australian wheat used in the production of udon noodles is approxi-
mately 1 million tonnes.
Production of noodle varieties has approached 1 million tonnes in most years. However, only about 50
per cent is commonly accepted into ASWN.
Noodle grade ASWN varieties include Arrino, Cadoux, Calingiri, Eradu and Gamenya.
Noodle deliveries must meet ASW receival standards with protein levels between 9.5 - 11.5 per cent.
Active Stack Management was introduced to increase the amount of noodle wheat receivals into the
ASWN segregation.  Where protein percentage is between 9 - 9.5 or 11.5 - 12 the delivery may be
accepted if the stack average is at an acceptable level (determined by AWB Limited).
Noodle quality Acceptable noodle wheats are soft grained wheats that have good starch swelling characteristics,
moderate dough strength and good dough extensibility.
Soft grained wheats produce flour of finer particle size and less damaged starch, which contributes to
the smoothness required in the ‘mouth-feel’ test.
Japanese cooked noodles are assessed for appearance (brightness, colour and surface), texture and
taste.
High quality udon noodles are soft, elastic in texture, and slightly creamy with no specks.  Australian
wheat is white grained.
Sprouted or weather damaged grain can increase enzyme activity, adversely affecting noodle colour
and eating quality.  Decreased marketability is the biggest problem.
Black Point incidence depends largely on variety and environment.  Significant reductions are possi-
ble with delayed seeding.
Western Australia produces ASWN varieties high in starch quality which are an important quality
advantage over wheat from competing exporters.
Calingiri and Arrino reduce the yield gap between noodle wheats and the best APW wheats.  This
improves the profitability and options of using noodle wheats in rotations.
For more information on any aspects of this package please contact your local office of the Department of Agriculture .
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ESSENTIALS OF A SUCCESSFUL DURUM WHEAT CROP
Soil type Selection of an appropriate soil type is critical.  Clays and clay loam soils are the most suitable.  Hard-
setting clays, unless previously treated with gypsum, are unsuitable.  The most suitable soils in Western
Australia are deep, friable, well-drained red clay loams.
Durums yield considerably less compared to bread wheats on sandy soils.  Grain proteins have also been
unsatisfactory on sandy soils.  Durums do not tolerate aluminium-toxic soils.  Preliminary indications are
that pH should exceed 6.0 (in CaCl2).  However, good crops have also been grown where the surface pH is
about 5.5 if the subsoil pH increases to 7.0 or more.
Site selection In general, select the most fertile paddock on the farm.  It should be well-drained, with an even depth of
soil (greater than 0.5m deep), with no wind or water erosion problems.
Rotation Three major considerations:
- Build up soil nitrogen supply.  Achieved through legume-based pastures (at least 50 per cent medic or
clover) for at least two of the previous five years, or from grain legumes (if root lesion nematodes are
not a problem) for three of the last five years.
- Provision of a disease break between cereal crops. Root diseases, especially Crown Rot, are particu-
larly severe on durum wheat (worse in dry years and late sowing).
- Opportunity to control weeds, especially grass weeds, in the non-cereal phase of the rotation.
Grassweeds, either in the previous year or in the crop year, reduce grain protein by about 1 per cent.
Varieties Both Wollaroi and Tamaroi A have suitable quality in Western Australia. Wollaroi is slightly higher
yielding in the lower rainfall areas.
Seed and seeding Use well-filled seed from paddocks with a good fertiliser history, free of bread wheat and other cereal
contamination.
Adjust the seed rate according to the seed size and germination percentage to achieve about 100 - 150
plants/m2 (usually about 65 to 75 kg/ha if seed is of good quality).
Depth of seeding should be 30 - 50 mm due to the short to medium coleoptile lengths of durums.
Tyned or disc openers can be used, with or without previous tillage according to the cropping system.
Using press wheels may give improved establishment when sowing is shallow.
Sowing time Match variety to sowing time.
- Mid-season varieties (Tamaroi A) should be sown first but not before mid-May.
- Short season variety (Wollaroi) should be sown later, but not after mid-June.
- Control of grass weeds in previous seasons is more critical for the earlier sowing so early sowing
should be balanced against weed control.
Fertiliser Use phosphate and potassium where indicated by soil tests, and trace elements as indicated by previous
tissue tests.  Fertiliser rates should be based on yield expectation and paddock history.  Nitrogen fertiliser
can be applied with equal effectiveness at sowing or up to four weeks after sowing in most areas.
Weed control Due to the slow seedling growth early weed control is essential.  Use recommended herbicide rates and
apply at the correct growth stage.  Durum wheats have reduced safety margins for some chemicals.
Durum wheats are good competitors from tillering onwards.
Insect control Inspect crops regularly and control red-legged earth mite and lucerne flea during the seedling stage if
necessary.  Aphids should be checked and controlled, especially where the target yield is over 3 t/ha,
since they can reduce yields by direct feeding and through transmission of barley yellow dwarf virus.
Harvest Durum wheats are unlikely to shed or lodge.  Cracking of grain during harvest is more likely than in bread
wheats due to the large, hard grain.  The embryo is also more prone to damage during threshing.  Adjust-
ment of the concave gap is therefore critical.  Problems with threshing are unlikely if harvester adjust-
ments are suitable.
Storage Seed quality is dependent on temperature, moisture and freedom from insects.  Storage at temperatures
above 25°C and grain moisture above 12 per cent reduces seed viability and vigour dramatically.  Storage
at lower temperatures and grain moisture also assists in controlling insect pests of stored grain.
Durum wheat should be strictly segregated during storage to prevent contamination by any other grains.
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VARIETY DESCRIPTIONS - NEW VARIETIES RELEASED IN WESTERN AUSTRALIA
EGA EAGLE ROCK A
Origin Registered 2004, Department of Agriculture WA.
Pedigree: Sunelg/2*Blade
Protected by PBR
Test Name WAWHT2525A
Classification AWB Hard (Australian Hard)
Maturity Midseason – similar to Carnamah A
Disease MS to septoria nodorum blotch, S to septoria tritici blotch, S to yellow spot, HR to stem rust (Sr24 and Sr26),
INT to stripe rust and R to leaf rust in WA (Lr24)
Yield On average 5% lower than Carnamah A
Other notes Good metribuzin herbicide tolerance and good falling number. Awnless (non-bearded).
Quality Good hectolitre weight and screenings.   Acceptable black point  - similar to Westonia.  Flour yield better than
Carnamah A.  White flour with excellent water absorption.
WAWHT2499
Origin Registered 2005, Department of Agriculture WA.
Pedigree: Skorospelka.4*Lance:3*Bodallin(81Y:970)/Kalannie
This variety will be protected by PBR
Test Name WAWHT2499
Classification AWB Hard (Australian Hard).
Maturity Mid to short season maturity, similar to Wyalkatchem A, towards Westonia.
Disease S to septoria nodorum blotch, S to septoria tritici blotch, S to yellow spot, MS to stem rust, INT to stripe rust
and INT to leaf rust.
Yield Similar to EGA Bonnie Rock A.
Other notes Very susceptible to sprouting making it only suitable to Agzone 4.  Short coleoptile.
Quality High flour yield and white flour.  Acceptable black point - similar to Westonia.  Good hectolitre weight and
screenings.
VARIETY DESCRIPTIONS - SUGGESTED VARIETIES
ARRINO
Origin Registered 1997, Department of Agriculture.
Pedigree: Complex pedigree 77W:660/Eradu.
Test Name Wheat 1493, WAWHT1493, 86Z:1493
Classification ASWN, ASW.
Maturity Two days later than Eradu.
Disease MS to septoria nodorum blotch, MS to septoria tritici blotch, MS to yellow spot, S to stem rust,
MS to stripe rust, S to leaf rust, INT to powdery mildew.
Yield Higher yielding than Eradu and Cadoux.  Preferred wheat for ASWN for low rainfall areas and later sowings.
Similar to Calingiri in the medium rainfall areas.
Other notes White bearded heads.  On average it is six centimetres shorter than Spear. MS to Black Point.
Quality AWB - Suitable for White Salted Noodles.
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CALINGIRI
Origin Registered 1997, Department of Agriculture.
Pedigree: Chino/Kulin//Reeves.
Test Name Wheat 2024, WAWHT2024, W386373
Classification ASWN, ASW.
Maturity Two days later than Cadoux.
Disease MS to septoria nodorum blotch, MS to septoria tritici blotch, MS to yellow spot, S to stem rust,
MS to stripe rust, MR to leaf rust, MS to powdery mildew.
Yield Higher yielding than Cadoux and Eradu.  Preferred wheat for ASWN for high rainfall areas and early sowings.
Similar to Arrino in the medium rainfall areas.
Other notes White bearded heads.  It is a similar height to Spear.  INT to Black Point.
Quality AWB - Suitable for White Salted Noodles.
CAMM A
Origin Registered 1998, Department of Agriculture.
Pedigree: VPM1 .5*Cook/4*Spear.
Protected by PBR
Test Name Wheat 2088, WAWHT2088, W48538
Classification APW.
Maturity Three days earlier than Spear.
Disease MS to septoria nodorum blotch, S to septoria tritici blotch,  S to yellow spot, S to stem rust,
R to stripe rust, S to leaf rust, MS to powdery mildew.
Yield Similar to Spear, Stiletto, Krichauff and Worrakatta.
Other notes Similar agronomically to Spear.  MR to Black Point.
Quality AWB - APW.
Milling yield similar to Spear but dough properties are better.
Yellow pigment levels slightly higher than Spear but not as high as Krichauff.
CARNAMAH A
Origin Registered 1996, Department of Agriculture.
Pedigree: Bolsena-1CH/77W:660 complex pedigree.
Protected by PBR
Test name WAWHT1380, 85Z:1380
Classification AH, APW.
Maturity Two days later than Aroona.
Disease INT to septoria nodorum blotch, S to septoria tritici blotch, INT to yellow spot, R to stem rust,
MS to stripe rust, INT to leaf rust, MS to powdery mildew.
Yield The highest yielding wheat eligible for Australian Hard in Western Australia.
Other notes Brown-bearded heads.  On average it is five centimetres shorter than Spear.  INT to Black Point.
Quality AWB - Australian Hard.
Department of Agriculture - The quality of Carnamah A is similar to Gutha, Machete and Amery but it is
better in hectolitre weight, extensibility and baking quality.
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DATATINE 
Origin Registered 1994, Department of Agriculture.
Pedigree: 3Ag3/3*Halberd//4*Tincurrin.
Test Name Wheat 1147, 84W:1147
Classification A. Soft.
Maturity 2 days later than Tincurrin.
Disease MS to septoria nodorum blotch, MS to septoria tritici blotch, MS to yellow spot, HR to stem rust,
MS to stripe rust, HR to leaf rust, MS to powdery mildew.
Yield Similar yield to Tincurrin with best yields from early May sowings.
Other notes Very light brown club head (sometimes may appear white).  INT to Black Point in soft wheat areas.
Quality Department of Agriculture - A soft wheat ideal for biscuit and cake production.  Similar in quality to Tincurrin
but with slightly higher test weight.
EGA2248  A
Origin Registered 1994, Department of Agriculture.
Pedigree: 3Ag3/3*Halberd//4*Tincurrin.
Protected by PBR
Test Name WAWHT2248
Classification A. Soft.
Maturity
Disease MS to septoria nodorum blotch, S to septoria tritici blotch, S to yellow spot, MR to stem rust,
MS to stripe rust, S to leaf rust, S to powdery mildew.
Yield
Other notes
Quality
EGA BONNIE ROCK A
Origin Registered 2002, Department of Agriculture.
Pedigree: Sr9e.3*Warigal..3*Aroona (83Z:1048) / (82W:1097) 3Ag3.4*Condor..3*Millewa.3.Bodallin
Protected by PBR
Test Name WAWHT2281
Classification APW/AH
Maturity Mid-season, about two days earlier in maturity than Carnamah A.
Disease MS to septoria nodorum blotch, S to septoria tritici blotch, INT to yellow spot, MS to stem rust,
S to stripe rust, R to leaf rust, S to powdery mildew.
Yield Between Carnamah A and Westonia.
Other notes The suggested area of application of EGA Bonnie Rock A is Agzone 1 (north) and 4 (eastern wheatbelt).  Due
to susceptibility to stripe rust it is not advisable to grow EGA Bonnie Rock A in other areas.
Aluminium toxic soil tolerance similar to Westonia.  Better resistance to Black Point than Carnamah A.
Data available so far indicates it is moderately susceptible to susceptible to sprouting, an improvement on
Carnamah A.
Quality AWB - APH.  It has good hectolitre weight and low screenings, good flour colour and good colour stability
of end-products.  The high protein achievement of this variety would enable a greater percentage of the crop
to be delivered into premium grades.
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EGA JITARNING A
Origin Registered 2003, Department of Agriculture.
Pedigree: Harrismith sib/(83Z:1175) Bobwhite.K6290
Protected by PBR
Test Name Wheat 2433, WAWHT2433
Classification A. Soft
Maturity Longseason  - slightly later than Spear.
Disease S to septoria nodorum blotch, MS to septoria tritici blotch, MS to yellow spot, VR to stem rust,
MR to stripe rust, VR to leaf rust, MR to powdery mildew.
Yield Higher than other A. Soft varieties.
Other notes Low screenings due to large grain size and partly due to its non-club head.  Good test weight and falling
numbers for an A. Soft wheat
Quality AWB : A. Soft
EGA CASTLE ROCK A
Origin Registered 2003, Department of Agriculture.
Pedigree: 3Ag3.4*Cook/3*Cascades
Protected by PBR
Test Name Wheat 2473, WAWHT2473, 496WL2866
Classification AH
Maturity Midseason  - similar to Cascades.
Disease MS to septoria nodorum blotch, INT to septoria tritici blotch, MS to yellow spot, VR to stem rust,
R to stripe rust, VR to leaf rust, INT to powdery mildew.
Yield Similar to Cascades.
Other notes Low screenings, useful sprouting tolerance and acceptable Black Point.
Quality AWB : Australian Hard
Whiter flour and better water absorption than Cascades.  Flour yield not as high as Cascades but still good.
Good dough properties.
MITRE A
Origin Registered 2000, Agriculture Victoria
Pedigree: Janz (3Ag3/4*Condor//Cook) x  ‘Beulah’ (Cook*2/Millewa//TM56).
Protected by PBR
Test Name VK237R, Wheat 10019
Classification APW
Maturity Early - Mid season maturity.
Disease Provisional data suggests Mitre A is S to septoria nodorum, MS to septoria tritici, HR to stem rust,
Int to stripe rust, HR to leaf rust.
Yield In Agzones 5 and 6 limited data suggests that Mitre A has promising yields and could present an option for
early May sowings.
Other notes Victorian data suggests Mitre A is prone to high levels of Black Point and high screenings.
Quality Victorian data has Mitre A listed as a preferred export variety.
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PERENJORI 
Origin Registered 1996, Department of Agriculture.
Pedigree: Bodallin/Hyden.
Test name WAWHT1308, 83Y:1308
Classification APW.
Maturity Two days later than Aroona.
Disease INT to septoria nodorum blotch, MS to septoria tritici blotch, INT to yellow spot, MR to stem rust,
INT to stripe rust, INT to leaf rust, MS to powdery mildew.
Yield Good yields in the medium and low rainfall areas.
Other notes White-bearded heads.  On average it is three centimetres shorter than Spear.  Some growers have found this
variety hard to thresh.  MR to Black Point.
Quality Department of Agriculture - Quality is very similar to Machete except that its water absorption is lower but
similar to Amery.  Better hectolitre weight than Gutha and Machete but not as good as Spear.
WYALKATCHEM A
Origin Registered 2001, Department of Agriculture.
Pedigree: Machete / Crossbred W84-129*504 where the crossbred is Gutha..Jacup*2.11th ISEPTON 135.
Protected by PBR
Test Name WAWHT2212
Classification APW
Maturity Midseason variety approximately two days later than Westonia A and 10 days earlier than Carnamah A.
Disease INT to septoria nodorum blotch, S to septoria tritici blotch, MR to yellow spot, S/MR to stem rust,
INT to stripe rust, R to leaf rust, MS to powdery mildew.
Yield Similar or better yields than Westonia.
Other notes Acid soil tolerant like Westonia.  Good performance on Boron toxic soils.  INT to Black Point.
Testing over the past two seasons in New South Wales has assessed Wyalkatchem A to be very susceptible
to sprouting, however local testing does not support this rating.  Another year of local testing is required to
confirm these results.
Quality AWB - APW.
Wyalkatchem A has good flour yield, dough properties and flour colour.  It is a high protein achiever.
VARIETY DESCRIPTIONS - GENERAL
AJANA A
Origin Registered 1998, Department of Agriculture.
Pedigree: Blade/2*Kulin.
Protected by PBR
Test Name Wheat 2127, WAWHT2127, W48845
Classification ASW.
Maturity Similar to Amery and slightly later than Westonia.
Disease INT to septoria nodorum blotch, S to septoria tritici blotch, INT to yellow spot, MS to stem rust,
MS to stripe rust, VS to leaf rust, S to powdery mildew.
Yield Similar to Westonia.
Other notes Better for Black Point than Westonia, MR to Black Point.  Acid soil tolerant like Westonia.
Quality AWB - ASW.
White flour makes it suitable for steamed bread.
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AMERY
Origin Registered 1993, Department of Agriculture.
Pedigree: Lr 21 - Sr X/2*Shortim//3*Bodallin.
Test Name Wheat  971
Classification APW, AH.
Maturity Early, 2 days earlier maturing than Aroona.
Disease S to septoria nodorum blotch, S to septoria tritici blotch, MS to yellow spot, VS to stem rust,
S to stripe rust, S to leaf rust, MS to powdery mildew.
Yield Similar to Spear overall.  Outyielded by Carnamah A.
Other notes Short to medium height, semi-dwarf, 5 per cent shorter than Spear.  Has a semi-low white head with full awns.
Occasional tall, bold, brown and late off-types present.  Susceptible to chlorsulfuron and triasulfuron on
alkaline heavy soils which are prone to waterlogging.  Severe plant stunting may be observed in these
situations if label rates of these herbicides are used.  Amery A has given yield reductions greater than 10 per
cent when treated with metsulfuron and diuron + MCPA at recommended rates in nearly 50 per cent of
tolerance trials.  INT to Black Point.
Quality Good quality, suitable for A. Hard showing good colour stability when various noodles are produced from it.
AWB:- Good physical dough characteristics, good milling quality, superior to Gutha, lower water absorption
than Gutha, being a slightly softer variety.
ANNUELLO A
Origin Registered 2003, Department of Primary Industries Victorian Institute for Dryland Agriculture.
Pedigree: Pavon’S’/TM56//Janz
Protected by PBR
Test Name VL709R, W4015057, 4015057
Classification APW
Maturity Midseason maturity.
Disease Limited information available at present.  R to stem rust, Int to stripe rust (provisional), R to leaf rust
Yield Testing commenced in 2003.  Trial data is presented in the annual CVT Trial Results, available on the
Department of Agriculture web site.
Other notes White grained, semi dwarf wheat with a moderately long coleoptile.  Victorian data suggests Annuello A has
low screenings and improved Black Point resistance over Janz.
Quality Suitable for domestic flour milling.
CASCADES
Origin Registered 1994, Department of Agriculture.
Pedigree: Aroona*3//Tadorna/Inia66.
Test Name Wheat 1156, 84Z:1156
Classification APW, AH, APWT.
Maturity Similar in maturity to Aroona.
Disease INT to septoria nodorum blotch, MR to septoria tritici blotch, MR to yellow spot, MR to stem rust,
S to stripe rust, S to leaf rust, MS to powdery mildew.
Yield Best yields in the south and in yellow spot situations in the north.
Other notes Height similar to Aroona with fully awned head.  Adapted to acid soils low in aluminium.  MR to Black Point.
Quality A hard grained AH wheat with excellent flour yield.  Like other Aroona derivatives it has relatively high
levels of yellow pigment, but slightly lower than Aroona and Schomburgk.  It has good dough strength and
extensibility.  Good falling number and not liable to Black Point improve its suitability for the southern areas.
Also eligible for ASWT.
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GBA RUBY A
Origin Registered 2003, Grain Biotechnology Australia.
Protected by PBR
Test Name Ruby, 099, GBAI99-099
Classification Preliminary APW classification.
Maturity Midseason.
Disease Entered trials in 2003.  Provisional assessment has been made on the following diseases:
MR to yellow spot, MR to stem rust, R to stripe rust, Int to MR to leaf rust.
Yield Limited results available, refer to page 59 for yield of varieties recently entered into the CVT program.
Other notes GBA data suggests it has an outstanding test weight, low screenings.
Quality GBA Ruby A has  high milling extraction and very good dough strength.
GBA SAPPHIRE A
Origin Registered 2003, Grain Biotechnology Australia.
Protected by PBR
Test Name Sapphire, 007, GBAH99-007, GBAH99-007A
Classification APW in WA, pending 2003 data.
Maturity Full season - option for early sowing.
Disease Entered trials in 2003.  Provisional assessment has been made on the following diseases:
HR to stem rust, MR to stripe rust, HR to leaf rust.
Yield Limited results available, refer to page 59 for yield of varieties recently entered into the CVT program.
Other notes GBA data suggests GBA Sapphire A has a high test weight, thousand kernel weight and low screenings.  It
also has excellent resistance to pre-harvest sprouting.
Quality Good dough strength and extensibility.  Extremely low levels of late maturing amylase.
CUNDERDIN
Origin Registered 1996, Department of Agriculture.
Pedigree: Cranbrook sister/Sunfield sister.
Test name WAWHT1379, 85Z:1379
Classification APW.
Maturity One day later than Aroona.
Disease INT to septoria nodorum blotch, S to septoria tritici blotch, MR to yellow spot, MS/R to stem rust,
MS to stripe rust, R to leaf rust, S to powdery mildew.
Yield High yielding similar to Westonia overall.
Other notes Brown-bearded heads.  On average it is one centimetre taller than Spear.  More prone to pre-harvest sprout-
ing than many varieties.  Assess the risk of rain at harvest as to whether you can use this variety or not.  Can
give high screenings in some situations particularly in the north.  INT to Black Point.
Quality Department of Agriculture - Cunderdin compares favourably with Australian Hard varieties for hectolitre
weight, milling quality and dough properties, but the lower water absorption precludes it from the Australian
Hard grade.
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GBA SHENTON A
Origin Registered 2003, Grain Biotechnology Australia.
Protected by PBR
Test Name Amethyst, GBA Amethyst, GBAI99-246, GBAI-246, GBA-246
Classification Preliminary APW classification.
Maturity Early maturing variety.
Disease Entered trials in 2004.  Provisional assessment has been made on the following diseases:
S to stem rust, MR to stripe rust, R to leaf rust.
Yield Testing commenced in 2004.  Trial data is presented in the annual CVT Trial Results, available on the
Department of Agriculture web site.
Quality GBA data suggests GBA Shenton A has very good starch pasting viscosity and excellent dough strength.
MIRA A
Origin Registered 1999, Agriculture Victoria
Pedigree: CW-PC#162/Matong//XD85
Protected by PBR
Test Name VG127*14, VG127-14, Wheat 4962698
Classification ASW. Due to the absence of additional quality information in WA it is considered a ASW variety.
Maturity Midseason maturity.
Disease Mira is currently being evaluated in CVT testing for disease resistance.
Yield Similar yield to Camm A, but outyielded by Wyalkatchem A.
Other notes It has a moderately short coleoptile and moderately resistant to lodging.
Quality Victorian data suggestd that Mira A is a white, hard grained variety with a similar grain size to Janz.  It has
good starch properties and excellent water absorption.
YITPI A
Origin Registered 1999, Waite Institute Wheat Brreding Unit and South Australian Field Crop Evaluation Program
Pedigree: (Chamlein* 8156)* (Mengavi*Site Corros) (Chamlein*8156)*Hron)* (Mengavi*Siete Cerros)*
Frame.
Protected by PBR
Test Name Wheat 19811, WI 59/1, WI 96080
Classification AH
Maturity Early - Mid season maturity.
Disease Provisional data suggests that Yitpi A is MS to septoria nodorum, MS to septoria tritici, S to yellow spot,
S to stem rust, MR to stripe rust, INT to leaf rust and MR to powdery mildew.
Yield Yitpi A has similar yield to H45 , but is lower than Wyalkatchem A.
Other notes Yitpi A early vigour and straw strength.  It has a test weight similar to Janz.
Quality According to South Australian data Yitpi A has flour and dough properties similar to Janz.
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VARIETY DESCRIPTIONS - DURUM VARIETIES
CLEARFIELD JNZ A
Origin Registered 2001, developed by Department of Agriculture in partnership with BASF for the Clearfield TM
Production System.
Pedigree: 3Ag3/4*Condor//Cook.
Protected by PBR
Test Name WAWHT 2339
Classification  AH.
Maturity Slightly earlier maturing than Spear.
Disease MS to septoria nodorum blotch, MR to septoria tritici blotch, MS to yellow spot, HR to stem rust,
INT to stripe rust, HR to leaf rust, INT to powdery mildew.
Yield Similar to Janz.
Other notes Imidazolinone tolerant.  Short, semi-dwarf, 17 per cent shorter than Spear.  Aluminium toxicity, which occurs
on acid soils (low pH) can cause significant yield losses in Janz.  Similar to Janz in most respects except for
large grain size.  S to Black Point.
Quality Accepted into Australian Hard 1 in Western Australia.
CLEARFIELD STL A
Origin Registered 2001, developed by Department of Agriculture in partnership with BASF for the Clearfield TM
Production System.
Pedigree: Veranopolis/3*RAC177//3*Spear/3/Dagger.
Protected by PBR
Test Name WAWHT 2344
Classification APW.
Maturity One day earlier maturing than Spear in South Australia.
Disease S to septoria nodorum blotch, S to septoria tritici blotch, S to yellow spot, R to stem rust,
MS to stripe rust, S to leaf rust, MS to powdery mildew.
Yield In Western Australia similar yield to Stiletto and Spear.
Other notes Imidazolinone tolerant.  INT to Black Point.
Quality AWB:- Very similar in quality to Spear.
VARIETY DESCRIPTIONS - IMIDAZOLINONE TOLERANT WHEATS
YIELD PERFORMANCE (DURUM WHEAT)
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Amery 2.44 124 (12) >.9
Janz 2.41 123 (10) >.9
Kamilaroi 2.04 104 (13) 0.8
Kronos 2.02 103 (11) 0.8
Spear 2.53 129 (6) >.9
Tamaroi A 2.07 106 (14) 0.9
Wilgoyne 2.26 115 (13) >.9
Wollaroi A 2.03 103 (10) 0.8
Yallaroi 1.96 100 (13) *
Statistics from relevant adjacent cells have been combined to improve the decision making of the information.
Control variety in bold.
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KAMILAROI
Origin Released in 1982, Agricultural Research Centre, Tamworth (NSW).
Pedigree: Durati sib/Leeds.
Bred by R.A. Hare (durum wheat breeder), E.T. Bird (cereal chemist).
Classification Durum.
Maturity Spring type.
Disease S to septoria nodorum, MR to septoria tritici, INT to yellow spot, R to stem rust, R to stripe rust,
R to leaf rust, MR to powdery mildew, VS to crown rot.
Other notes White square head, smooth glumes and bearded persistent awns.  The grain is very hard and amber.  Its
vegetative growth is semi-erect with a horizontal dropping flag leaf at anthesis.
Kamilaroi has moderate tolerance to drought conditions as indicated by a high level of osmotic adjustment
and a good grain yield performance under stress.  Kamilaroi is tolerant to low available soil zinc and to
certain commercial herbicides, but susceptible to boron toxicity.
Quality At the time of registration Kamilaroi showed superior grain quality to Durati (check variety) in milling yield,
yellow pigment and firmness, however, was consistently lower in protein content as a reflection of higher
grain yield.
TAMAROI A
Origin Released in 1998, NSW Agriculture and the Waite Agricultural Research Institute.
Pedigree: Altar 84/4/TAM1B-17/Kamilaroi/3/Wells/56111/Guillemot.
Protected by PBR
Classification Durum.
Maturity Mid season, semi-dwarf spring variety.
Disease S to septoria nodorum, MR to septoria tritici, MR to yellow spot, R to stem rust, MR to stripe rust,
MR to leaf rust, INT to powdery mildew.  High levels of resistance to flag smut, moderate levels to stinking
bunt, root lesion nematode and Black Point.  Moderate resistance to cereal cyst nematode, resistant to
common root rot and very susceptible to crown rot.
Yield Grain yield in South Australia is between 10 and 20 per cent greater than Yallaroi and about 3 per cent greater
than Wollaroi, Yallaroi and Kamilaroi in northern New South Wales.  In Western Australia grain yield per-
formance showed to be 7 per cent greater than Yallaroi, however, Tamaroi yielded less than Wollaroi in low
rainfall zones, while in high rainfall areas it yielded slightly better than Wollaroi.
Other notes Provides a higher yielding cultivar of good quality while maintaining the agronomic and disease resistance
characteristics of Yallaroi.  In Western Australia sowing time should be between mid-May to mid-June
according to the break of the rain and location.
Quality It combines strong dough rheological properties with a bright clear yellow colour in the semolina and
subsequent pasta (slightly less than Yallaroi).  In South Australia the grain protein content has been consist-
ently greater than Yallaroi.
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YALLAROI
Origin Released in 1988.  Selected at the Agricultural Research Centre, Tamworth (NSW).  Bred by R.A. Hare
(National Durum Wheat Breeding Program).
Pedigree: Guillemot Seln. No. 3/Kamilaroi Sib.
Classification Durum.
Maturity Spring type.
Disease S to septoria nodorum, MR to septoria tritici, INT to yellow spot, R to stem rust, R to stripe rust,
R to leaf rust, MR to powdery mildew.
The level of resistance to Black Point is superior to that of Kamilaroi.  Very susceptible to crown rot.
Yield Tested in 28 trials during 1984-86 averaging 15 per cent higher than Kamilaroi.
Other notes White, square, fully awned head.  The grain is elongated, very hard, vitreous and amber.  Its vegetative
growth is semi-erect with similar height to Kamilaroi.  Has no vernalisation response, is photoperiod insensi-
tive and carries good resistance to pre-harvest sprouting damage.
Yallaroi is tolerant to certain commercial herbicides but susceptible to boron toxicity.
Quality Protein strength is stronger and superior to Kamilaroi, however, in general the protein content is lower than
Kamilaroi as a reflection of the higher grain yield.  Nevertheless, Yallaroi meets the requirements for a prime
quality durum wheat cultivar.
Yallaroi is recommended for sowing in high fertility areas capable of consistently producing grain with a
protein content of 12.5 per cent or greater.
WOLLAROI A
Origin Registered in 1993,  bred by R.A. Hare (NSW Agriculture).
Pedigree: TAM1B-17/Kamilaroi sib//Rokel selection/Kamilaroi sib.
Protected by PBR
Classification Durum.
Maturity Flowers four days earlier and matures six days earlier than Kamilaroi at Tamworth (NSW).
Disease S to septoria nodorum, MR to septoria tritici, MR to yellow spot, R to stem rust, MR to stripe rust,
R to leaf rust, INT to powdery mildew.
Black Point resistance is similar to Yallaroi and superior to Kamilaroi.  This resistance level should provide
sufficient protection to prevent significant downgrading of grain following extended wet post-anthesis
periods.  Wollaroi A displays resistance to stinking bunt and flag smut but is very susceptible to crown rot.
Yield Wollaroi A has been tested in Western Australia and its performance is greater than Yalloi, Kamilaroi and
Tamaroi A in the low rainfall zone.  It is suggested for sowing, in particular in dry areas, due to its drought
tolerance.
Other notes Bearded, free threshing, short-medium stature durum wheat of early maturity.  The head is white and squared
with smooth glumes and persistent long awns.  Has similar height to Kamilaroi. The grain is elongated and
very hard with bright amber colour.
Quality The grain quality is good, picking up 0.5 per cent more protein without significant loss of grain yield than
Kamilaroi and Yallaroi in NSW.  The grain of Wollaroi A had test weight and thousand kernel weight equiva-
lent of Yallaroi with a satisfactory semolina extraction in NSW.  The colour is excellent with increased yellow
pigment.
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Agzone 1
Bowerbird A 2.65 94 (3) 0.2
Chara A 2.70 96 (3) 0.3
Drysdale A 2.77 98 (3) 0.4
EGA Hume A 2.18 77 (1) <.1
GBA Ruby A 2.90 103 (5) 0.6
GBA Sapphire A 2.72 97 (5) 0.3
Kukri A 2.34 83 (6) <.1
Lang A 2.61 93 (8) 0.2
Lorikeet A 2.21 79 (1) <.1
Pugsley A 2.89 103 (2) 0.6
Rees A 2.25 80 (5) <.1
Westonia 2.82 100 (18) *
Agzone 2
Bowerbird A 2.44 93 (4) 0.2
Chara A 2.18 83 (7) <.1
Drysdale A 2.20 84 (3) <.1
EGA Hume A 1.82 69 (2) <.1
GBA Ruby A 2.53 97 (7) 0.3
GBASapphire A 2.32 89 (7) 0.1
Kukri A 2.08 79 (9) <.1
Lang A 2.13 81 (12) <.1
Lorikeet A 1.83 70 (2) <.1
Pugsley A 2.53 97 (3) 0.4
Rees A 1.99 76 (6) <.1
Westonia 2.62 100 (28) *
Agzone 3
Bowerbird A 2.59 99 (4) 0.5
Chara A 2.34 90 (2) 0.1
Drysdale A 2.33 89 (2) 0.1
EGA Eagle Rock A 2.43 93 (4) 0.2
EGA Hume A 1.87 72 (2) <.1
GBA Ruby A 2.67 102 (1) 0.6
GBA Sapphire A 2.59 99 (1) 0.5
Kukri A 2.12 81 (3) <.1
Lang A 2.41 92 (5) 0.2
Lorikeet A 2.04 78 (2) <.1
Pugsley A 2.63 101 (2) 0.5
Rees A 2.18 84 (3) <.1
WAWHT2499 2.37 91 (2) 0.2
Westonia 2.61 100 (7) *
Agzone 4
Bowerbird A 1.48 94 (4) 0.3
Chara A 1.31 83 (4) 0.1
Drysdale A 1.46 92 (1) 0.3
EGA Hume A 0.95 60 (1) <.1
GBA Ruby A 1.64 104 (6) 0.6
GBA Sapphire A 1.44 92 (6) 0.3
Kukri A 1.28 81 (7) 0.1
Lang A 1.32 84 (10) 0.1
Lorikeet A 0.98 62 (1) <.1
Pugsley A 1.56 99 (3) 0.5
Rees A 1.31 83 (7) 0.1
Westonia 1.58 100 (18) *
Agzone 5
Bowerbird A 1.95 96 (4) 0.4
Chara A 1.75 86 (4) 0.1
Drysdale A 1.83 90 (1) 0.2
EGA Hume A 1.36 67 (1) <.1
GBA Ruby A 2.08 102 (3) 0.6
GBA Sapphire A 1.97 97 (3) 0.4
Kukri A 1.61 79 (4) <.1
Lang A 1.89 93 (7) 0.3
Lorikeet A 1.45 72 (1) <.1
Pugsley A 2.01 99 (3) 0.5
Rees A 1.65 81 (6) <.1
Westonia 2.03 100 (14) *
Agzone 6
Bowerbird A 2.31 94 (2) 0.3
Chara A 2.37 97 (1) 0.4
Drysdale A 2.13 87 (1) 0.1
EGA Hume A 1.74 71 (1) <.1
GBA Ruby A 2.52 103 (3) 0.6
GBA Sapphire A 2.52 103 (3) 0.6
Kukri A 1.94 80 (4) <.1
Lang A 2.42 99 (5) 0.5
Lorikeet A 1.97 81 (1) <.1
Pugsley A 2.46 101 (1) 0.5
Rees A 2.04 84 (2) <.1
Westonia 2.44 100 (9) *
LIMITED DATA
The following table provides information on variety performance in each Agzone for material recently entered into widescale
evaluation.  All analyses are in comparison to Westonia as the control variety (in bold)
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
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VARIETY SUGGESTIONS
GRADE AND VARIETY
DISEASE RESISTANCE
ST YS SR YR LR
APRIL MAY JUNE JULY
SN
Blackpoint
Please read the instructions (page 7) on how to interpret this table before proceeding
AGZONE 1 H1 + M1
A.HARD
Carnamah A M 5 5 3 5 7 4 5
APW
WYALKATCHEM A # M 5 5 3 6 3/6 5 7
EGA Bonnie Rock A M 6 4 3 5 4 3 7
NOODLES
CALINGIRI # L 5 4 4 4 3 4 6
ARRINO # M 4 4 4 4 3 4 3
CARNAMAH A # M 5 5 3 5 7 4 5
EGA BONNIE ROCK A # M 6 4 3 5 4 3 7
RUST RESISTANT ALTERNATIVE
EGA EAGLE ROCK A M 4 3 3 8 5p 7
EGA Castle Rock A # M 5/6 4 5 4 8 5p 8
SPECIAL CONSIDERATIONS
Carnamah A - Experienced pre-harvest sprouting in the 2001 season.
EGA Bonnie Rock A - A good variety to consider where Black Point is a major limitation.
EGA Eagle Rock A - For the suggested varieties this represents the best available resistance to all three rusts.
GBA Ruby A - An ASW wheat with rust resistance.  Has yielded well in one year of widescale testing with further testing
currently being conducted.
WAWHT2499 - Not suggested for this area as very susceptible to pre-harvest sprouting.
Weed Management Options - EGA Eagle Rock A has tolerance to metribuzin (group C) that can be used to control different
grassy weeds (eg brome grass, barley grass, silver grass, ryegrass) and it has some activity on wild radish.  Clearfield JNZ
A (A.Hard) and Clearfield STL A (APW) are imidazolinone herbicide tolerant lines very similar in yield performance to Janz
and Stiletto respectively.
Noodles - This grade is subject to differential premiums paid by variety.  Check latest information from AWB Ltd.
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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YIELD ANALYSIS
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery 2.55 89 (16) (<5) 2.26 88 (19) 0.1
Brookton 3.07 107 (24) (<5) 2.68 105 (28) 0.7
Cadoux 2.75 95 (11) (<5) 2.37 92 (14) 0.2
Camm A 2.83 98 (18) (<5) 2.50 97 (21) 0.4
Carnamah A 3.03 105 (29) 2.05 101 (7) 2.66 104 (36) 0.7
Cascades 2.74 95 (29) 1.78 87 (7) 2.39 93 (36) 0.2
Clearfield JNZ A 2.74 95 (12) (<5) 2.40 93 (15) 0.2
Clearfield STL A 2.74 95 (16) (<5) 2.41 94 (19) 0.2
EGA Bonnie Rock A 2.93 102 (16) (<5) 2.60 101 (20) 0.6
EGA Castle Rock A 2.50 87 (12) (<5) 2.20 86 (14) <.1
EGA Eagle Rock A 2.72 94 (9) (<5) 2.42 94 (9) 0.2
Machete 2.77 96 (29) 1.83 90 (6) 2.43 95 (35) 0.2
Mira A 2.76 96 (9) (<5) 2.47 96 (11) 0.3
Mitre A 2.67 93 (9) (<5) 2.38 93 (11) 0.2
Nyabing 2.83 98 (14) 1.91 94 (5) 2.48 97 (19) 0.3
Spear 2.80 97 (29) 1.81 89 (6) 2.44 95 (35) 0.3
WAWHT2499 2.87 100 (11) (<5) 2.54 99 (13) 0.5
Westonia 2.88 100 (34) 2.04 100 (7) 2.57 100 (41) *
Wyalkatchem A 3.09 107 (21) (<5) 2.71 106 (25) 0.8
Yitpi A 2.77 96 (5) (<5) 2.44 95 (8) 0.3
Noodle
Arrino 2.66 103 (17) (<5) 2.51 103 (20) 0.7
Brookton 2.82 110 (5) (<5) 2.60 107 (5) 0.8
Cadoux 2.58 100 (17) (<5) 2.42 100 (20) *
Calingiri 2.82 110 (18) (<5) 2.64 109 (21) 0.9
Eradu 2.35 91 (18) (<5) 2.25 93 (21) 0.2
Halberd 2.24 87 (14) (<5) 2.15 89 (16) 0.1
Kulin 2.38 92 (17) (<5) 2.28 94 (20) 0.3
Nyabing 2.57 100 (15) (<5) 2.46 102 (17) 0.6
Reeves 2.59 100 (17) (<5) 2.46 101 (20) 0.6
Tincurrin 2.68 104 (14) (<5) 2.52 104 (15) 0.7
Westonia 2.73 106 (12) (<5) 2.61 108 (13) 0.8
Wyalkatchem A 2.77 108 (5) (<5) 2.59 107 (5) 0.8
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
The probability of outyielding the control - is the probability that, in the long run over many years, the variety will exceed the
control in yield on sites within the zone.
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VARIETY SUGGESTIONS
GRADE AND VARIETY
DISEASE RESISTANCE
ST YS SR YR LR
APRIL MAY JUNE JULY
SN
Blackpoint
Please read the instructions (page 7) on how to interpret this table before proceeding
AGZONE 2 H2 + M2 + M3 + M4W
SPECIAL CONSIDERATIONS
EGA2248 A - Is a high yielding non-club variety with susceptibility to both leaf and stripe rusts.  It can be grown under
contract administered by the Department of Agriculture Western Australia with a designated rust management package.
EGA Bonnie Rock A - A good variety to consider where Black Point is a major limitation.
EGA Eagle Rock A - For the suggested varieties this represents the best available resistance to all three rusts.
GBA Ruby A - An ASW wheat with rust resistance.  Has yielded well in one year of widescale testing with further testing
currently being conducted.
WAWHT2499 - Not suggested for this area as very susceptible to pre-harvest sprouting.
Weed Management Options - EGA Eagle Rock A has tolerance to metribuzin (group C) that can be used to control different
grassy weeds (eg brome grass, barley grass, silver grass, ryegrass) and it has some activity on wild radish.  Clearfield JNZ
A (A.Hard) and Clearfield STL A (APW) are imidazolinone herbicide tolerant lines very similar in yield performance to Janz
and Stiletto respectively.
A. Soft - Later sowings may result in generally higher grain protein and smaller grain in club varieties (eg Datatine).  This
could result in deliveries not being accepted for the A. Soft grade.
A. Hard -  Suggested for the M2 area.
Noodles - This grade is subject to differential premiums paid by variety.  Check latest information from AWB Ltd.
APW
CARNAMAH A # M 5 5 3 5 7 4 5
WYALKATCHEM A # M 5 5 3 6 3/6 5 7
NOODLES
CALINGIRI # L 5 4 4 4 3 4 6
ARRINO # M 4 4 4 4 3 4 3
A.SOFT
DATATINE # M 5 4 4 4 8 4p 8
A.HARD
CARNAMAH A # M 5 5 3 5 7 4 5
EGA JITARNING A # L 5 4 4 4 8 5p 8
EGA Castle Rock A # M 5/6 4 5 4 8 5p 8
RUST RESISTANT ALTERNATIVE
EGA 2248 A 4 3 3 6 4 3
EGA EAGLE ROCK A M 4 3 3 8 5p 7
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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YIELD ANALYSIS
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery 2.55 81 (12) 2.11 89 (24) 2.34 86 (36) <.1
Brookton 3.04 97 (16) 2.28 96 (36) 2.63 97 (52) 0.3
Cadoux 2.81 90 (8) 2.09 88 (7) 2.40 88 (15) 0.1
Camm A 2.87 92 (13) 2.19 93 (26) 2.52 93 (39) 0.2
Carnamah A 3.05 97 (21) 2.28 96 (36) 2.63 97 (57) 0.3
Cascades 2.66 85 (21) 2.00 84 (36) 2.33 86 (57) <.1
Clearfield JNZ A 2.74 87 (9) 1.99 84 (13) 2.36 87 (22) <.1
Clearfield STL A 2.81 90 (13) 2.07 87 (24) 2.42 89 (37) 0.1
EGA Bonnie Rock A 2.99 95 (11) 2.32 98 (27) 2.64 97 (38) 0.4
EGA Castle Rock A 2.41 77 (13) 1.98 84 (8) 2.18 80 (21) <.1
EGA Eagle Rock A 3.01 96 (7) 2.21 93 (14) 2.55 94 (21) 0.2
Machete 2.81 89 (21) 2.12 89 (34) 2.45 90 (55) 0.1
Mira A 2.61 83 (7) 2.20 93 (16) 2.45 90 (23) 0.1
Mitre A 2.49 79 (8) (<5) 2.30 85 (12) <.1
Nyabing 3.06 97 (9) 2.16 91 (14) 2.54 93 (23) 0.2
Spear 2.86 91 (21) 2.11 89 (34) 2.46 91 (55) 0.1
WAWHT2499 2.94 94 (13) 2.35 99 (16) 2.61 96 (29) 0.3
Westonia 3.14 100 (23) 2.37 100 (36) 2.72 100 (59) *
Wyalkatchem A 3.12 99 (17) 2.41 102 (30) 2.73 101 (47) 0.5
Yitpi A 3.00 96 (8) (<5) 2.54 94 (12) 0.2
Noodle
Arrino 2.54 102 (22) 2.14 108 (23) 2.33 104 (45) 0.7
Brookton 2.49 100 (5) (<5) 2.31 104 (8) 0.7
Cadoux 2.50 100 (22) 1.99 100 (23) 2.23 100 (45) *
Calingiri 2.75 110 (22) 2.17 109 (23) 2.44 109 (45) 0.8
Eradu 2.26 90 (22) 1.98 99 (23) 2.11 95 (45) 0.3
Halberd 2.33 93 (20) 1.87 94 (18) 2.10 94 (38) 0.3
Kulin 2.32 93 (22) 1.99 100 (23) 2.16 97 (45) 0.4
Nyabing 2.57 103 (22) 2.07 104 (23) 2.31 103 (45) 0.6
Reeves 2.56 102 (22) 2.10 105 (23) 2.32 104 (45) 0.7
Tincurrin 2.55 102 (20) 2.06 103 (14) 2.31 103 (34) 0.6
Westonia 2.65 106 (15) 2.28 114 (12) 2.46 110 (27) 0.9
Wyalkatchem A 2.62 105 (5) (<5) 2.38 107 (8) 0.8
Soft
Brookton (<5) 2.15 99 (14) 2.20 101 (17) 0.5
Cadoux 1.99 89 (8) 1.93 89 (23) 1.95 89 (31) 0.1
Corrigin 2.30 102 (9) 2.13 98 (26) 2.17 99 (35) 0.5
Datatine 2.19 97 (9) 2.17 100 (27) 2.18 100 (36) 0.5
EGA2248 A 2.39 106 (7) 2.42 112 (20) 2.41 110 (27) 0.9
EGA Jitarning A 2.36 105 (7) 2.15 99 (14) 2.23 102 (21) 0.6
Harrismith A 2.33 104 (8) 2.32 107 (23) 2.31 106 (31) 0.7
Reeves 2.17 97 (8) 2.13 98 (24) 2.13 97 (32) 0.4
Spear (<5) 1.99 92 (14) 2.06 94 (16) 0.3
Tincurrin 2.25 100 (8) 2.17 100 (27) 2.19 100 (35) *
Westonia 2.30 102 (7) 2.38 110 (17) 2.33 107 (24) 0.8
Wyalkatchem A (<5) 2.27 105 (7) 2.18 100 (10) 0.5
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
The probability of outyielding the control - is the probability that, in the long run over many years, the variety will exceed the
control in yield on sites within the zone.
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Blackpoint
Please read the instructions (page 7) on how to interpret this table before proceeding
AGZONE 3 H3 + H4 + H5W + M5W
SPECIAL CONSIDERATIONS
For boron toxic soils  in the M5W area Wyalkatchem A, Spear, Stiletto and Camm A could be considered.
Brookton,  Harrismith A, and Westonia - Have been removed from the variety suggestions due to their very high suscepti-
bility to stripe rust.
Camm A - Is still one of the best options for early May sowings, but growers should be prepared to spray if leaf and/or stem
rust develops.
EGA2248 A - Is a high yielding non-club variety with susceptibility to both leaf and stripe rusts.  It can be grown under
contract administered by the Department of Agriculture Western Australia with a designated rust management package.
EGA Eagle Rock A - Rust resistance and sprouting tolerance of this variety may bring it into consideration.  Further testing
is being conducted.
GBA Sapphire A - An APW wheat with rust resistance.  Has yielded well in this Agzone in one year of widescale testing.
Further testing is being conducted.
WAWHT2499 A - Not suggested for this area as very susceptible to pre-harvest sprouting.
Weed Management Options - EGA Eagle Rock A has tolerance to metribuzin (group C) that can be used to control different
grassy weeds (eg brome grass, barley grass, silver grass, ryegrass) and it has some activity on wild radish.  Clearfield JNZ
A (A.Hard) and Clearfield STL A (APW) are imidazolinone herbicide tolerant lines very similar in yield performance to Janz
and Stiletto respectively.
A. Soft - Later sowings may result in generally higher grain protein and smaller grain in club varieties (eg Datatine).  This
could result in deliveries not being accepted for the A. Soft grade.
Noodles - This grade is subject to differential premiums paid by variety.  Check latest information from AWB Ltd.
APW
CARNAMAH A # M 5 5 3 5 7 4 5
WYALKATCHEM A # M 5 5 3 6 3/6 5 7
NOODLES
CALINGIRI # L 5 4 4 4 3 4 6
ARRINO # M 4 4 4 4 3 4 3
A.SOFT
DATATINE # M 5 4 4 4 8 4p 8
RUST RESISTANT ALTERNATIVE
EGA Castle Rock A # M 5/6 4 5 4 8 5p 8
Camm A L 6 4 3 3 3 7 3
EGA JITARNING A # L 5 4 4 4 8 5p 8
EGA 2248 A 4 3 3 6 4 3
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery (<5) (<5) 2.54 85 (7) <.1
Brookton 3.33 94 (6) 2.74 106 (9) 2.98 99 (15) 0.5
Camm A 3.15 89 (5) (<5) 2.78 93 (9) 0.2
Carnamah A 3.19 90 (7) 2.67 103 (9) 2.91 97 (16) 0.3
Cascades 2.93 83 (7) 2.39 93 (9) 2.67 89 (16) 0.1
Clearfield JNZ A (<5) 2.39 92 (5) 2.66 89 (8) 0.1
Clearfield STL A (<5) (<5) 2.68 89 (8) 0.1
EGA Bonnie Rock A (<5) 2.61 101 (7) 2.94 98 (11) 0.4
Machete 3.04 86 (7) 2.39 92 (7) 2.72 91 (14) 0.1
Nyabing (<5) 2.49 96 (6) 2.76 92 (8) 0.1
Spear 2.97 84 (7) 2.31 90 (7) 2.67 89 (14) 0.1
Westonia 3.54 100 (7) 2.58 100 (9) 3.00 100 (16) *
Wyalkatchem A 3.21 91 (6) 2.61 101 (9) 2.92 97 (15) 0.4
Noodle
Arrino (<5) 2.64 101 (7) 2.93 102 (9) 0.6
Cadoux (<5) 2.62 100 (7) 2.89 100 (9) *
Calingiri (<5) 2.82 108 (7) 3.16 110 (9) 0.9
Eradu (<5) 2.34 89 (7) 2.63 91 (8) 0.1
Halberd (<5) 2.49 95 (6) 2.82 98 (7) 0.4
Kulin (<5) 2.49 95 (7) 2.81 97 (9) 0.4
Nyabing (<5) 2.71 103 (7) 2.98 103 (9) 0.7
Reeves (<5) 2.52 96 (7) 2.88 100 (9) 0.5
Soft
Brookton 2.98 104 (6) (<5) 2.88 102 (7) 0.6
Cadoux 2.50 88 (13) 2.55 92 (10) 2.54 90 (23) 0.1
Corrigin 2.80 98 (14) 2.51 90 (12) 2.68 95 (26) 0.3
Datatine 3.00 105 (14) 2.81 101 (12) 2.90 103 (26) 0.6
EGA2248 A 3.18 111 (12) 3.25 117 (7) 3.15 112 (19) 0.9
EGA Blanco A 2.75 96 (8) (<5) 2.75 98 (8) 0.4
EGA Jitarning A 3.30 115 (9) (<5) 2.98 106 (13) 0.8
Harrismith 2.81 98 (13) 2.85 102 (10) 2.83 100 (23) 0.5
Reeves 2.57 90 (14) 2.56 92 (12) 2.58 92 (26) 0.1
Spear (<5) 2.72 97 (9) 2.75 98 (13) 0.4
Tincurrin 2.86 100 (14) 2.79 100 (12) 2.82 100 (26) *
Westonia 2.56 89 (9) 3.01 108 (7) 2.79 99 (16) 0.4
Wyalkatchem A 2.29 80 (8) (<5) 2.47 88 (9) 0.1
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
The probability of outyielding the control - is the probability that, in the long run over many years, the variety will exceed the
control in yield on sites within the zone.
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Blackpoint
Please read the instructions (page 7) on how to interpret this table before proceeding
AGZONE 4 L1 + L2 + L3
APW
WAWHT2499 M 6 3p 3p 3p 4 6p 5
WYALKATCHEM A # M 5 5 3 6 3/6 5 7
EGA BONNIE ROCK A # M 6 4 3 5 4 3 7
NOODLES
CALINGIRI # L 5 4 4 4 3 4 6
ARRINO # M 4 4 4 4 3 4 3
A.HARD
CARNAMAH A # M 5 5 3 5 7 5 5
EGA BONNIE ROCK A # M 6 4 3 5 4 3 7
WAWHT2499 M 6 3p 3p 3p 4 6p 5
SPECIAL CONSIDERATIONS
For boron toxic soils  Wyalkatchem A, Spear, Stiletto and Camm A could be considered.
For high aluminium soils  Wyalkatchem A, Arrino and Ajana A show better tolerance.
Brookton A and Westonia A - Have been removed from the variety suggestions due to their very high susceptibility to stripe
rust.
Carnamah A - Experienced pre-harvest sprouting in the 2001 season.
GBA Ruby A - An ASW wheat with rust resistance.  Has yielded well in one year of widescale testing with further testing
currently being conducted.
Weed Management Options - EGA Eagle Rock A has tolerance to metribuzin (group C) that can be used to control different
grassy weeds (eg brome grass, barley grass, silver grass, ryegrass) and it has some activity on wild radish.  Clearfield JNZ
A (A.Hard) and Clearfield STL A (APW) are imidazolinone herbicide tolerant lines very similar in yield performance to Janz
and Stiletto respectively.
Noodles - This grade is subject to differential premiums by variety.  Check latest information from AWB Ltd.
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery 1.79 97 (11) 1.53 86 (15) 1.67 89 (26) 0.2
Brookton 1.92 105 (15) 1.70 95 (18) 1.85 99 (33) 0.5
Cadoux 1.61 88 (5) 1.45 81 (8) 1.58 84 (13) 0.1
Camm A 1.67 91 (9) 1.57 88 (14) 1.69 91 (23) 0.2
Carnamah A 1.76 96 (16) 1.65 93 (26) 1.77 95 (42) 0.3
Cascades 1.64 89 (16) 1.50 84 (26) 1.62 87 (42) 0.1
Clearfield JNZ A 1.52 83 (6) 1.55 87 (15) 1.63 87 (21) 0.1
Clearfield STL A 1.54 84 (10) 1.44 81 (13) 1.57 84 (23) 0.1
EGA Bonnie Rock A 1.89 103 (11) 1.80 101 (17) 1.89 101 (28) 0.5
EGA Castle Rock A 1.53 84 (8) 1.52 85 (5) 1.53 82 (13) 0.1
EGA Eagle Rock A 1.60 87 (8) (<5) 1.65 88 (11) 0.2
Machete 1.71 93 (16) 1.55 87 (25) 1.68 90 (41) 0.2
Mira A 1.65 90 (7) 1.65 93 (6) 1.70 91 (13) 0.2
Mitre A 1.58 86 (7) (<5) 1.62 87 (10) 0.1
Nyabing 1.72 94 (6) 1.60 90 (14) 1.71 92 (20) 0.2
Spear 1.65 90 (16) 1.47 82 (26) 1.61 87 (42) 0.1
WAWHT2499 1.91 104 (9) 1.70 95 (6) 1.83 98 (15) 0.4
Westonia 1.83 100 (19) 1.78 100 (26) 1.86 100 (45) *
Wyalkatchm A 2.02 110 (15) 1.79 101 (19) 1.94 104 (34) 0.6
Yitpi A (<5) 1.50 84 (5) 1.64 88 (9) 0.1
Noodle
Arrino 2.07 109 (13) 1.79 111 (14) 1.92 109 (27) 0.8
Cadoux 1.89 100 (13) 1.61 100 (14) 1.76 100 (27) *
Calingiri 2.08 110 (13) 1.75 108 (14) 1.93 110 (27) 0.8
Eradu 1.92 101 (13) 1.72 107 (14) 1.79 102 (27) 0.6
Halberd 1.84 97 (12) 1.67 104 (14) 1.75 99 (26) 0.5
Kulin 1.98 104 (13) 1.68 104 (14) 1.81 103 (27) 0.6
Nyabing 1.95 103 (13) 1.77 110 (14) 1.87 106 (27) 0.7
Reeves 1.96 104 (13) 1.79 111 (14) 1.87 106 (27) 0.7
Tincurrin 2.05 109 (12) 1.71 106 (12) 1.89 107 (24) 0.7
Westonia 2.14 113 (9) 1.92 119 (11) 2.04 116 (20) 0.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
The probability of outyielding the control - is the probability that, in the long run over many years, the variety will exceed the
control in yield on sites within the zone.
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Please read the instructions (page 7) on how to interpret this table before proceeding
AGZONE 5 L4 + L5 + M4E + M5C + M5E
APW
Perenjori M 6 5 4 5 6 5 5
Carnamah A M 5 5 3 5 7 4 5
SPECIAL CONSIDERATIONS
Hectolitre weight of varieties should be considered.
For boron toxic soils  Wyalkatchem A, Spear, Stiletto and Camm A could be considered.
Brookton and WAWHT2499 - Not suggested for this area as very susceptible to sprouting.
Camm A - Is still one of the best options for early May sowings, but growers should be prepared to spray if leaf and/or stem
rust develops.
EGA Bonnie Rock A - Is not suggested for growing in this zone due to its susceptibility to stripe rust.
H45 A - Promising yield but very susceptible to stripe rust, tendency to produce high screenings.
Mitre A - Has a tendency to produce high screenings.
Yitpi A - Data indicates promising yield, but is susceptible to stem rust.
Westonia - Has been removed from the variety suggestions due to its very high susceptibility to stripe rust and stem rust.
Wyalkatchem A - A new strain of stem rust that attacks this variety was detected in 2003.
Weed Management Options - EGA Eagle Rock A has tolerance to metribuzin (group C) that can be used to control different
grassy weeds (eg brome grass, barley grass, silver grass, ryegrass) and it has some activity on wild radish.  Clearfield JNZ
A (A.Hard) and Clearfield STL A (APW) are imidazolinone herbicide tolerant lines very similar in yield performance to Janz
and Stiletto respectively.
A. Soft - Later sowings may result in generally higher grain protein and smaller grain in club varieties (eg Datatine).  This
could result in deliveries not being accepted for the A. Soft grade.
Noodles - This grade is subject to differential premiums paid by variety.  Check latest information from AWB Ltd.
A.HARD
CARNAMAH A # M 5 5 3 5 7 4 5
NOODLES
CALINGIRI # L 5 4 4 4 3 4 6
ARRINO # M 4 4 4 4 3 4 3
RUST RESISTANT ALTERNATIVE
EGA Castle Rock A # M 5/6 4 5 4 8 5p 8
EGA EAGLE ROCK A M 4 3 3 8 5p 7
EGA EAGLE ROCK A M 4 3 3 8 5p 7
MITRE A L 6 3p 4 3 8 5 8
Wyalkatchem A # M 5 5 3 6 3/6 5 7
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery 2.26 87 (15) 1.75 94 (10) 1.99 89 (25) 0.1
Brookton 2.51 97 (22) 1.73 94 (13) 2.17 96 (35) 0.3
Cadoux 2.23 86 (11) - (<5) 1.97 88 (15) 0.1
Camm A 2.47 95 (18) 1.80 97 (10) 2.15 95 (28) 0.3
Carnamah A 2.50 96 (30) 1.82 98 (16) 2.19 97 (46) 0.4
Cascades 2.30 89 (30) 1.70 92 (16) 2.02 90 (46) 0.1
Clearfield JNZ A 2.42 93 (14) 1.74 94 (7) 2.09 93 (21) 0.2
Clearfield STL A 2.46 95 (18) 1.75 95 (10) 2.12 94 (28) 0.3
EGA Bonnie Rock A 2.57 99 (18) 1.86 100 (12) 2.24 100 (30) 0.5
EGA Castle Rock A 2.25 87 (11) (<5) 1.95 86 (15) 0.1
EGA Eagle Rock A 2.29 88 (5) 1.86 100 (6) 2.11 94 (11) 0.2
Machete 2.41 93 (30) 1.76 95 (15) 2.10 93 (45) 0.2
Mira A (<5) 1.71 93 (8) 2.11 93 (12) 0.2
Mitre A 2.54 98 (8) 1.83 99 (6) 2.15 95 (14) 0.3
Nyabing 2.43 94 (20) 1.70 92 (8) 2.10 93 (28) 0.2
Spear 2.44 94 (30) 1.77 96 (15) 2.12 94 (45) 0.3
WAWHT2499 2.48 96 (11) 1.87 101 (5) 2.18 97 (16) 0.4
Westonia 2.59 100 (30) 1.85 100 (16) 2.25 100 (46) *
Wyalkatchem A 2.66 103 (21) 1.91 103 (14) 2.31 102 (35) 0.6
Yitpi A 2.55 98 (8) (<5) 2.17 96 (10) 0.3
Noodle
Arrino 1.92 99 (5) 1.75 116 (10) 1.86 108 (15) 0.7
Cadoux 1.94 100 (5) 1.51 100 (10) 1.72 100 (15) *
Calingiri 2.09 108 (5) 1.68 111 (10) 1.90 110 (15) 0.8
Eradu 1.77 91 (5) 1.56 103 (10) 1.68 97 (15) 0.4
Halberd 1.99 102 (5) 1.60 106 (7) 1.75 102 (12) 0.6
Kulin 1.87 96 (5) 1.66 110 (10) 1.77 103 (15) 0.6
Nyabing 2.03 105 (5) 1.60 106 (10) 1.81 105 (15) 0.7
Reeves 2.03 104 (5) 1.61 107 (10) 1.81 105 (15) 0.7
Tincurrin (<5) 1.73 115 (6) 1.90 110 (10) 0.8
Westonia (<5) 1.88 125 (6) 2.03 118 (9) 0.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
The probability of outyielding the control - is the probability that, in the long run over many years, the variety will exceed the
control in yield on sites within the zone.
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AGZONE 6 H5C + H5E
APW
Carnamah A M 5 5 3 5 7 4 5
SPECIAL CONSIDERATIONS
Sprouting Risk - This zone is highly prone to pre-harvest sprouting.  EGA Eagle Rock A and Camm A are suggested
varieties for sprouting tolerance.  Cascades is moderately susceptible to sprouting whilst  Wyalkatchem A is susceptible
to sprouting but better than Carnamah A.
Brookton and WAWHT2499 - Not suggested for this area as very susceptible to sprouting.
Camm A - Is still one of the best options for early May sowings but growers should be prepared to spray if leaf and/or stem
rust develops.
EGA Castle Rock A - Outyielded by other varieties, however has septoria tritici blotch resistance and less affected by
sprouting than many other varieties.
GBA Sapphire A - An APW wheat with rust resistance.  Has yielded well in this Agzone in one year of widescale testing.
Further testing is being conducted.
H45 A - Promising yield but very susceptible to stripe rust, tendency to produce high screenings.
Mitre A has a tendency to produce high screenings.
Yitpi A - Susceptible to stem rust.
Wyalkatchem A - A new strain of stem rust that attacks this variety was tected in 2003.
Weed Management Options - EGA Eagle Rock A has tolerance to metribuzin (group C) that can be used to control different
grassy weeds (eg brome grass, barley grass, silver grass, ryegrass) and it has some activity on wild radish.  Clearfield JNZ
A (A.Hard) and Clearfield STL A (APW) are imidazolinone herbicide tolerant lines very similar in yield performance to Janz
and Stiletto respectively.
Wyalkatchem A # M 5 5 3 6 3/6 5 7
Camm A L 6 4 3 3 3 7 3
RUST RESISTANT ALTERNATIVE
EGA Castle Rock A # M 5/6 4 5 4 8 5p 8
EGA EAGLE ROCK A M 4 3 3 8 5p 7
VE - very early maturing    E - early maturing    M - medium maturing    L - late maturing
SN - septoria nodorum blotch    ST - septoria tritici blotch    YS - yellow spot    SR - stem rust     YR - stripe rust    LR - leaf rust
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Hard
Amery (<5) 2.53 87 (6) 2.58 86 (10) <.1
Brookton 2.87 96 (6) 2.87 98 (9) 2.93 98 (15) 0.4
Cadoux (<5) (<5) 2.70 90 (50 0.1
Camm A 2.91 97 (5) 2.82 97 (7) 2.88 96 (12) 0.3
Carnamah A 2.92 98 (8) 2.90 99 (10) 2.95 99 (18) 0.4
Cascades 2.97 99 (8) 2.81 96 (10) 2.87 96 (18) 0.3
Clearfield JNZ A (<5) (<5) 2.90 97 (7) 0.3
Clearfield STL A (<5) 2.89 99 (6) 2.96 99 (10) 0.4
EGA Bonnie Rock A (<5) 2.92 100 (7) 3.03 101 (11) 0.6
EGA Castle Rock A (<5) (<5) 2.62 88 (7) <.1
EGA Eagle Rock A (<5) 2.78 95 (5) 2.90 97 (7) 0.3
Machete 2.83 95 (8) 2.81 96 (9) 2.84 95 (17) 0.2
Mira A (<5) (<5) 2.83 95 (6) 0.2
Mitre A (<5) 2.81 96 (5) 2.83 94 (8) 0.2
Nyabing 2.82 95 (5) (<5) 2.85 95 (7) 0.2
Spear 2.95 99 (9) 2.84 97 (9) 2.90 97 (18) 0.3
WAWHT2499 (<5) 2.86 98 (6) 2.88 96 (9) 0.3
Westonia 2.99 100 (8) 2.92 100 (10) 2.99 100 (18) *
Wyalkatchem A 2.74 92 (5) 3.01 103 (8) 2.97 99 (13) 0.5
Yitpi A (<5) (<5) 2.76 92 (5) 0.1
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
The probability of outyielding the control - is the probability that, in the long run over many years, the variety will exceed the
control in yield on sites within the zone.
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TRITICALE
Triticale (Tritosecale) is the result of an artificial (man-made)
cross between wheat (Triticum) and cereal rye (Secale).  It is
widely adapted to a range of rainfall and soil types.
Triticale may be a more viable alternative than wheat, barley
or oats on problem soils, and may out-yield wheat on more
fertile soil types.  Yield advantages of growing triticale
(instead of wheat) generally decreases with rainfall.
Triticale has a reputation for being a better survivor and
yielder than other cereals under adverse conditions such as
waterlogging, early drought, or on soils of low fertility.  Low
fertile soils include those with low and high pH (highly acidic
or alkaline soils), boron toxic soils, sodic soils, light erodable
sands and low nutrient status soils.
Triticale is used mainly as an animal feed grain.  In the feed
industry, triticale grain is used for both ruminants and non-
ruminants .  More detail on the quality of triticale as a feed
grain is available in ‘TRITICALE  -A Guide to the use of
Triticale in Livestock Feeds’  prepared by Robert van
Barneveld
VARIETIES
Most modern varieties of triticale are resistant to stripe rust,
stem rust and leaf rust.  Many varieties have a moderate or
better level of resistance to Cereal Cyst Nematode (CCN) and
triticale is generally a poor host of the root lesion nematode
(Pratylenchus neglectus).  A useful level of resistance to
Septoria tritici and S. nodorum is also present in most
varieties.  Crown rot resistance is variable and take-all will
affect triticale.
In Western Australia, long season varieties of triticale such
as Abacus often suffer from small grain size and increased
screenings, even in high rainfall areas.
Tahara - an early to mid season variety which is the most
widely adapted to Western Australia.  It has resistance to
stem, leaf and stripe rust,  CCN and is a poor host of the root
lesion nematode Pratylenchus neglectus.  Lodging is a
problem in high rainfall areas (greater than 550mm) or where
yields are above 4 t/ha.  Suitable for the low and medium
rainfall regions, or in the high rainfall area where yields
are not expected to exceed 4 t/ha.
Muir - a Western Australian bred variety.  Widely adapted,
early to mid-season maturity.  Resistant to stem, leaf and
stripe rust.  A poor host of the root lesion nematode
Pratylenchus neglectus.  Has very good straw strength (no
lodging) and moderate CCN resistance.  Suitable for wetter
areas or high yielding crops (>4 t/ha) where Tahara will
lodge.
Abacus - long season maturity (around +5 days on Spear
wheat).  Resistant to stem, leaf and stripe rust, and a poor
host of the root lesion nematode Pratylenchus neglectus.
Bred for the 600-1000mm rainfall area, it has very strong
straw strength and is difficult to harvest with old harvesters.
Suitable for the very high rainfall area and also the high
rainfall area where the season breaks early or finishing
rains are reliable
Credit  - a South Australian replacement for the variety
Currency which is rust susceptible.  Credit is resistant to
stem, leaf and stripe rust.  Short to mid-season maturity,
tillers more than Tahara.  Has a moderate level of CCN
resistance.  Likely to be the most suitable for the medium to
high rainfall areas.
Treat - a South Australian bred triticale released in 1998.
Treat is reputed to have a higher hectolitre weight than
Tahara and a smoother seed compared to other triticales.  In
the high rainfall areas, Treat tillers more and has a stronger
straw strength than Tahara.  Likely to be suitable for a
range of rainfall areas.  Treat matures a few days earlier
than Tahara and will out yield Tahara in the high rainfall
areas.  Available from Plantech.
Tickit - a variety released in 2001 as a replacement for Tahara
with slightly higher yield, similar test weight, and stronger
straw strength.  Bred by Dr K. Cooper in South Australia and
tested for a number of years in Western Australia.  This
variety shows great uniformity in height.
Everest - released as a public variety in 1999, by the Univer-
sity of New England, Armidale, NSW. Everest is both a very
tall variety (taller than Tahara) and has the highest test
weight.  However it’s high test weights can’t be maintained
in water stressed environments.  Everest is not resistant to
CCN.  Everest has performed favourably with respect to
Tahara’s yield across Australia in both high and low rainfall
environments.
PRIME 322 - a medium season grain triticale, release by
Sydney University in 2001.  Not CCN resistant.
Speedee - an early maturing variety released in 2002 which
may be well suited to low rainfall areas of W.A.  It is under
trial in the central agricultural region in 2003 - contact Milne
Feeds Group.
MANAGEMENT
In rotation, triticale should be grown after a grain legume or
manipulated pasture.  With triticale’s good early vigour and
relatively aggressive root system, it can be used on light
soils to help bind the soil and prevent erosion.
While triticale is more tolerant than other cereals to early
droughts, it has a longer grain filling period than other
cereals and is more sensitive to moisture stress during this
period than wheat.  Due to this, an early finish to the season
or late sowings of triticale are likely to result in smaller grain
(lower hectolitre weight) and higher screenings.  To avoid
low hectolitre weights, select sowing times with care.
Triticale is as susceptible to frost damage as wheat.
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Heavy infestations of aphids will lower yields through
feeding damage, so spraying can be advantageous.  Aphids
can also transmit Barley Yellow Dwarf Virus to triticale and an
anti-feeding spray at the 3 leaf stage of the crop is profitable
in a high yield potential crop.
Triticale is susceptible to rhizoctonia, yellow spot and ergot.
These should be managed as for wheat.
FEED VALUE AND MARKETS
Like wheat, protein content and energy level of triticale can
vary depending upon growing conditions.  Grain analysis is
recommended so that buyers and sellers can fairly determine
a price based on the feed value of each lot of grain.
Triticale has nutritional advantages over barley (higher
metabolisable energy, less fibre) and is generally comparable
to wheat for metabolisable energy and protein percentage,
but has a higher lysine content (a positive for pig produc-
ers).  The price of triticale is usually below that of feed wheat
and above feed barley.  A relatively soft grain, triticale does
not need to be milled before feeding to cattle.  Triticale is
also used in rations for pigs and poultry.
Markets for Western Australian triticale are limited to beef
feedlots, dairy farms, poultry and pig producers.  Overseas
markets exist but are still being established.
A local market for 200,000 tonnes of triticale was identified by
the Western Australian Feed Industry at a triticale meeting in
2000 (100,000 tonnes in the northern and metro area and
100,000 tonnes in the South West and Great Southern).  It is
estimated that there is about 50,000 tonnes grown per year in
Western Australia.  A contract to grow triticale for metropoli-
tan based feed compounders should be considered by
growers.
RECEIVAL STANDARDS
GRAIN RECEIVALS FOR EXPORT
Hectolitre weight  minimum of 65 kg/hL
(discounts may apply to 60 kgs)
Screenings up to 6%
Moisture 12.5%
Receivals standards may well vary between local traders and
it would be worth checking the nearest receival point and the
standards, if you can not store grain on the farm.
TRIAL PROGRAM
The National Triticale Testing Program is now centred in
Adelaide and material from Australian breeding programs is
tested in Western Australia.  The variety testing tries to
include all named varieties and the best material from the
small plot trials at Esperance and the Eastern States.  In the
last 3 years the data from Western Australia has been used
to support the release of 4 new varieties:  Credit A, Treat A,
Tickit A and Speedee
Several hay varieties have been released in Eastern States -
(Jackie A and Eleanor A) but these have not been included
in any trial work in Western Australia where the emphasis is
on grain yield and quality.
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STAGE THREE VARIETY TRIAL IN THE MT BARKER AREA - (LATE MAY SOWINGS)
Variety 2000 2001 2001 2002 2002
Yield Yield Hectolitre weight Yield Hectolitre weight
(t/ha) (t/ha) (kg) (t/ha) (kg)
Tahara 2.49 3.3 67.6 3.2 72
Treat A 2.96 2.9 71.5 3.0 74
Credit A 2.20 3.0 66.8 3.7 65
Muir 2.30 2.8 69.5 3.4 72
Everest 2.91 2.7 70.3 3.4 72
Tickit A 2.77 2.8 55.8 3.3 65
Prime 322 A 2.86 2.3 63.7 3.8 75
Speedee A 2.7 72
Average 2.70 2.8 - 3.5 70
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ESSENTIALS OF A SUCCESSFUL TRITICALE CROP
Site Selection Paddocks where the yield of other cereals are limited by factors such as waterlogging, weeds, erodable
sands, diseases, or low fertility.  Triticales will grow on the full range of soil types, from poor deep
sands to hard-setting clays. Do not expect high yields in the poor sites but up to 6 tonnes is possible
in the right paddock with an early start and a long season.
Soil Test Test as for wheat and other cereals.
Rotation Legume based rotations (lupins, peas, faba beans, chickpea, vetch, clovers and medic) provide more
nitrogen which increases grain yield and protein percentage.  Control grasses in the year previous to
sowing.  Pasture manipulation or spray-topping in the previous pasture, or control in the preceding
grain legume is desirable to reduce root diseases and allow early sowing.  PLAN TO AVOID INDUC-
ING HERBICIDE RESISTANCE IN GRASSES.
Variety Tahara is the most widely adapted to Western Australia, but choose a variety to suit needs - growers
sow triticale for a range of reasons.  Consider whether yield, grain quality or another factor is the main
determinant of returns.  Some long season dual purpose varieties (eg. Maiden A and Madonna A) are
available for very early sowings for grazing and hay or grain.
Time of Sowing Match variety to owing time.  A longer grain filling period means that late sowings or short seasons
are likely to produce small grains.
Tahara, Credit, Muir, Tickit, Prime 322, Everest and Treat :  May - early June.
Speedee flowers 2 weeks earlier than other varieties and could be useful in low rainfall areas for June
sowing.
Seed Use good quality seed.  Triticale seed is larger than wheat and tillers less, so sowing rates should be
around 40 per cent higher (90 - 120 kg/ha).  Increase rates where yield potentials are over 4 t/ha.
Seeding Method Tined or disc machines can be used with or without previous tillage, depending on farming system.
Seeding Depth Depth of sowing should be as shallow as possible — 1-2 cm in moist soil
Fertiliser While triticale will yield better than other cereals with marginal nutrient levels, the best yields will be
from paddocks that have a good fertiliser history.  Triticale responds very well to additional nitrogen.
Nitrogen fertilisers can be applied at sowing or topdressed up to 6 weeks after sowing (for most
areas).
Weed Control Triticale has good early vigour and competes against weeds better than other cereals, but weed
control is worthwhile.  Effective knockdown of weeds before sowing and grass/broadleaf  control by
soil acting herbicides gives the best chance of effective weed control.  Consult Weed Spraying Charts,
chemical representatives and advisers. Take care to rotate chemicals to delay inducing herbicide
resistance.  Most herbicides used in wheat can be used in a triticale crop.
Insect Control As for wheat - inspect crops regularly and control redlegged earth mites and lucerne flea during the
seedling stage if necessary.  Aphids should be checked and controlled if numbers are high in high
yield potential crops.  Aphids can also transmit Barley Yellow Dwarf Virus. Triticale is not susceptible
to late season armyworm damage.
Harvest Triticales do not generally shed, although Abacus has been known to lose whole heads when harvest
is delayed.
During harvest, slow the drum speed to avoid damaging the softer grains.
The moisture content of triticale remains higher for longer than other cereals, reducing the hours
available to harvest.
Grain Storage Triticale is a soft grain, and protection from weevils is essential.  Grain should be stored in a sealed
silo and if it is to be kept for any length of time should be fumigated to keep it free from insects.
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BARLEY VARIETY CLASSIFICATION
Barley varieties with malting classification are suited for use by different markets.  Varieties may be categorised based on their current use
by the following classifications
Classification Explanation Varieties
General Malting Variety successfully undergone commercial evaluation and deemed by the Stirling
Western Malting Barley Council (WMBC) to be applicable to both domestic Gairdner A
and export markets. Baudin A
Hamelin A
Export-Only Malting Variety successfully undergone commercial evaluation and deemed by the Schooner
WMBC to be suitable for niche sales on the export market and unsuitable
for the domestic market in Western Australia.
Contract Malting Variety subject to a specific contract to be received for malting. For grain Franklin A
not covered under such a contract it will be classified as feed.
Variety may not meet all conditions of the commercial protocol.
BARLEY
Over 1,500,000 tonnes of barley are produced annually in
Western Australia and sold for malting, shochu production,
human consumption or stock feed.  The bulk of this grain is
exported.
Malting barley is used to produce malt for the brewing and
food industries.  The major quality criteria that buyers look
for are purity, high germination, high malt extract, high
diastatic power, large kernel size, good hectolitre weight and
bright grain, free of mould or weather staining and an intact
husk.
Malting barley is exported from Western Australia in two
forms: as grain and as malt.  We currently export over 600,000
tonnes of the malting barley varieties Stirling, Schooner and
Gairdner A worldwide to destinations including China, South
America, Korea and Taiwan.  Export sales of Hamelin A and
Baudin A are beginning, with strong interest being shown in
China and Japan.
The Western Australian maltsters - Kirin Australia and Joe
White Maltings - currently purchase in excess of 160,000
tonnes of malting barley per annum.  The malt produced is
exported to Asia and Japan and supplied to the Swan
Brewery and Matilda Bay Brewery in Perth.  The malt is made
from Stirling and Gairdner A as well as Hamelin A and
Baudin A.
There is also a regular market for 100,000 tonnes of barley for
shochu production in Japan.  Shochu is a Japanese distilled
spirit that is produced from high quality barley.  Western
Australia currently supplies the majority of this market with
premium quality Stirling barley.  The new malting varieties
Hamelin A and Baudin A also appear to be physically
suitable for shochu production (ie. high pearl yield and low
percentage of broken pearls).  The Grain Pool is currently
working with shochu distillers in Japan to determine their
suitability for that market.
Feed barley export markets include Japan, Taiwan and the
Middle East.  Over 400,000 tonnes of feed barley are exported
annually.  Buyers prefer grain that is clean, bright, plump
with good hectolitre weight and low in moisture.
MALTING AND FEED GRADE BARLEY
Choice of variety
The decision whether to grow barley for the malting or feed
grade depends on four main factors:
(1) the premium paid for grain that is acceptable as malting
grade;
(2) the relative yields of malting and feed grade barley;
(3) agronomic and disease constraints of the different
varieties; and
(4) the likelihood that grain of a malting barley will be
acceptable for inclusion into the malting grade.
Identifying which option will lead to the greatest returns for
a grower is a complex problem.  In some instances, the price
premium paid for malting will more than offset the lower
yields of some malting varieties when compared to a sug-
gested feed variety.  In other situations, the substantially
higher yield of feed varieties, or the low likelihood of a
malting variety being included in the malting grade, may
justify the choice of a feed variety.
The table on the following page shows the equivalent yield a
feed barley must achieve to return the same profit as a
malting barley at a range of feed barley prices from $100/t to
$200/t and malting barley premiums from $5/t to $40/t.  The
assumption in this table is that the input cost of growing a
feed and malt barley is the same.  At a feed price of $150/t
and a malt premium of $30/t, feed barley needs to yield 1.20
times or 20 per cent more than a malting barley for the same
gross return.  As feed barley price increases, then the extra
yield required from a feed barley decreases.  However as the
premium increases, then the extra yield required from a feed
barley increases.
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TABLE 1. EQUIVALENT YIELD OF FEED BARLEY (T) TO RETURN
THE SAME PROFIT AS 1 T OF MALTING BARLEY.
Feed Malting premium ($/t)
Price
($/t) 5 10 15 20 25 30 35 40
100 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40
5% 10% 15% 20% 25% 30% 35% 40%
110 1.05 1.09 1.14 1.18 1.23 1.27 1.32 1.36
5% 9% 14% 18% 23% 27% 32% 36%
120 1.04 1.08 1.13 1.17 1.21 1.25 1.29 1.33
4% 8% 13% 17% 21% 25% 29% 33%
130 1.04 1.08 1.12 1.15 1.19 1.23 1.27 1.31
4% 8% 12% 15% 19% 23% 27% 31%
140 1.04 1.07 1.11 1.14 1.18 1.21 1.25 1.29
4% 7% 11% 14% 18% 21% 25% 29%
150 1.03 1.07 1.10 1.13 1.17 1.20 1.23 1.27
3% 7% 10% 13% 17% 20% 23% 27%
160 1.03 1.06 1.09 1.13 1.16 1.19 1.22 1.25
3% 6% 9% 13% 16% 19% 22% 25%
170 1.03 1.06 1.09 1.12 1.15 1.18 1.21 1.24
3% 6% 9% 12% 15% 18% 21% 24%
180 1.03 1.06 1.08 1.11 1.14 1.17 1.19 1.22
3% 6% 8% 11% 14% 17% 19% 22%
190 1.03 1.05 1.08 1.11 1.13 1.16 1.18 1.21
3% 5% 8% 11% 13% 16% 18% 21%
200 1.03 1.05 1.08 1.10 1.13 1.15 1.18 1.20
2% 5% 8% 10% 13% 15% 18% 20%
MALTING BARLEY VARIETIES
Stirling (Western Australia) is the most widely sown variety
in Western Australia and now accounts for less than 35 per
cent of the area sown to barley.  Stirling still maintains a
good reputation as a malting barley in many of our sophisti-
cated markets due to its plump grain size and high level of
diastase enzymes.  However, Canada and Europe have
recently released high quality barley varieties that are
superior in malting quality to Stirling in these markets.
Stirling is also well suited to the shochu market in Japan.
The status of Stirling as a malting variety is being reviewed
as the area sown to Hamelin A and Baudin A increases and
their status as shochu varieties is confirmed.
Grain Pool will receive Schooner (South Australia) as malting
for the 2005/06 harvest in the Esperance Port Zone only for
export markets.  Schooner is well adapted to the mallee soils
on the south coast.  Schooner is sown on just over 5 per
cent of the area sown to barley.
The annual production of Gairdner A (Western Australia)
has increased dramatically over the past 5 years and now
exceeds 300,000 tonnes.  Gairdner A now accounts for
around 25 per cent of the area sown to barley.  Gairdner A is
suitable for both domestic and export barley and malt
markets.  The malting quality of Gairdner A is more competi-
tive than either Stirling or Schooner in most international
markets, but does not meet the needs of all maltsters and
brewers.
Baudin A (pronounced Bow-dan) was bred by the Depart-
ment of Agriculture (Western Australia) and derived from a
cross between Stirling and Franklin A.  Baudin A has a
prostrate early growth habit combined with shorter straw
than Gairdner A.  It demonstrates a greater response to
daylength than Gairdner A and is therefore more responsive
to sowing date.  In the high rainfall areas it offers growers an
alternative to Gairdner A where straw length, straw strength
and grain plumpness are an issue.  Due to the shortness of
its straw however, Baudin A may not be suited to areas
where swathing is a general practice.  The opportunity to
sow Baudin A into higher fertility situations is a big advan-
tage over Gairdner A.  In the medium rainfall areas, Baudin A
provides a variety for early sowing that has plumper grain
than Gairdner A.  Baudin A is susceptible to most leaf
diseases except scald and requires a disease management
strategy to be put into place to optimise its yield and grain
plumpness.  Deliveries of Baudin A are subject to End Point
Royalties.  They are currently $3/t for grain delivered as
malting and $1/t for feed.
Hamelin A (pronounced Ham-lin) was bred by the Depart-
ment of Agriculture (Western Australia) and derived from a
cross between Stirling and Harrington.  In 2004 Hamelin A
completed commercial malting and brewing trial and its
status was upgraded to General Malting by the Western
Malting Barley Council.  In the low to medium rainfall zones
it offers growers an alternative to Stirling due to its enhanced
grain yield and superior malting quality.  Grain plumpness of
Hamelin A is similar to that of Schooner barley, or 2-5 per
cent more screenings than Stirling.  When this is converted
to a gross margin the returns from growing Hamelin A are up
to $16/ha greater than for growing Stirling for the malting
market (given current variety premiums).  It has the same
plant appearance, lack of disease resistance and response to
agronomy and climate as Stirling.  Unlike Stirling, Hamelin A
is not suited to growing in coastal areas due to its pre-
disposition to pre-harvest sprouting.  Deliveries of Hamelin
A are subject to End Point Royalties. They are currently $3/t
for grain delivered as malting and $1/t for grain delivered as
feed.
FEED BARLEY VARIETIES
The most popular feed variety grown is Mundah (Western
Australia).  It accounts for narly 10 per cent of the area sown
to barley and is well suited to the Fremantle and Geraldton
Port Zones.  The popularity of Yagan (Mexico), particularly
in the Geraldton Port Zone, has increased due to the run of
dry seasons and in the 2004/05 season was sown on over 5
per cent of the area sown to barley.  Skiff (South Australia)
and Fitzgerald (Western Australia) have been popular feed
varieties in the Albany and Esperance Port Zones but their
acreage is declining, with some growers switching to
varieties with improved disease resistance profiles like
Barque or Dash.  Mundah is also grown in the lower rainfall
parts of these Port Zones.
The Western Malting Barley Council has downgraded the
status of Harrington (Canada) and Unicorn A (Japan) barley.
From the 2005/06 harvest they will be received as feed.
Growers who have used Unicorn A in the past as part of
integrated weed management strategy (IWM) could consider
switching to the feed barley varieties Yagan or Mundah.
These varieties are less prone to head loss than Unicorn A
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and can still be used in IWM systems. Harrington barley
growers could consider switching to Baudin A.  Baudin A is
a better option in central high rainfall areas than Gairdner A
barley due to the rounder nature of its grain.  Relative to
Harrington, Baudin A is around 10 per cent higher yielding
and produces grain with some 4 per cent less screenings
through a 2.5 mm sieve.
POSSIBLE BARLEY RELEASES IN 2006
WABAR2175 is being considered for release as a malting
variety.  It was bred by the Department of Agriculture
(Western Australia) and was derived from a cross between a
Canadian crossbred and a University of Western Australia
crossbred.  WABAR2175 is a variety with an erect early
growth habit and maturity between Schooner and Gairdner
A.  It combines a high yield potential with an improved level
of disease resistance and a grain plumpness similar to
Hamelin A.  WABAR2175 has a different malt profile than
both Hamelin A and Baudin A.  WABAR2175 will enter the
third year of commercial malting and brewing trials in 2005.
RECEIVAL SPECIFICATIONS FOR HARVEST 2005/06
Full details of the receival specifications and discounts can
be obtained by contacting the Grain Pool for export barley
sales.  AgraCorp should be contacted for domestic sales on
behalf of Kirin Australia, whilst ABB Grain should be
contacted for domestic sales on behalf of Joe White
Maltings.
Contacts for Grain Pool or AgraCorp are:
www.gpwa.com.au or freecall 1800 199 083.
Contacts for ABB Grain are:
www.abbgrain.com.au or freecall 1800 018 205.
The Grain Licensing Authority may also issue special export
licences to other companies to export barley from Western
Australia.  The Grain Licensing Authority was created by the
Grain Marketing Act 2002.  The Authority is responsible for
the issuing of bulk export licences for prescribed grain
exports from Western Australia.  The prescribed grains are
barley, lupins and canola.  The creation of the Authority
separates the role of regulation and marketing of grain and
provides independence in assessing opportunities for grain
exports from Western Australia.
Malting barley is received on the basis of quality including
grain protein, screenings, grain colour and separate dis-
counts can apply for other quality factors such as moisture,
germ-end staining and foreign seeds.  Stirling, Hamelin A,
Gairdner A and Baudin A will be received in all four Port
Zones, whilst Schooner will only be received in the
Esperance Port Zone.  Growers will need to check what
varieties are being accepted at their local receival point.
MALTING VARIETIES RECEIVED IN EACH PORT-ZONE
Variety Geraldton Fremantle Albany Esperance
Stirling ! ! ! !
Hamelin A ! ! ! !
Schooner !
Gairdner A ! ! ! !
Baudin A ! ! ! !
Shochu barley is also received on the basis of protein,
screenings and grain colour.  This market is seeking premium
quality assured Stirling barley and receival standards reflect
this quality and differ from standards used for malting grade.
Growers wishing to grow Stirling for the shochu market
should contact the Grain Pool.
Importance of malting barley receival specifications
Growers are asked to examine their management systems for
malting barley to maximise their own returns, and to meet the
quality requirements of the malting and brewing industry.
The industry requires the delivery of a consistent product
with high germination, a moderate grain protein level, low
levels of screenings, good grain colour and intact husk.
Reasons why these quality attributes are desired include:
Germination
Germination is the most important quality characteristic of
malting barley.  Grain with less than 98 per cent germination
is unsuitable for malting.  During the malting process, the
grain is germinated under controlled conditions.  Barley that
can not be germinated is classified as feed grade.
Grain protein
Grain protein generally relates to the level of malt extract in
the grain affecting the operating efficiency of the malthouse
and brewery.  For each variety, higher protein means lower
malt extract and less alcohol that can be produced.
For malting barley, the grain protein receival standard of
between 9.5 per cent and 11.5 per cent represents the
optimum level required by the malting and brewing industry.
In the brewery, batches of higher protein grain have a longer
filtration time.  In addition, beer made from high protein grain
can develop cloudiness and has a shorter shelf life.  Low
protein is just as undesirable, reducing the stability of the
beer head and cling of the beer foam to the side of the glass.
Grain with a protein level below 8.5 per cent or above 13 per
cent will not be received into the malting grade (except for
Gairdner A and Baudin A deliveries where the minimum limit
is 9 per cent).
For barley to be received into the shochu pool its protein
level must be between 8.5 and 11 per cent.
For details on managing grain protein see Farmnote No. 133/
99 Achieving optimum protein in malting barley.
Grain size
The level of screenings determines the amount of ‘maltable’
grain, as grain passing through a screen in the malthouse is
unavailable to make malt.  Grain size is determined by the
amount of starch deposited in the grain.  High screenings
means smaller grain and less starch.  Less starch is associ-
ated with lower malting quality.
Grain size also affects how the grain physically processes in
the malthouse.  A low variation in grain size improves
processing as small grain have different steeping schedules,
are easier to wet-up and modify more completely than larger
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grain.  Hence, batches containing a mixture of large and small
grain can have inconsistent quality.
The standard screen used for the export market is a 2.5 mm
slotted sieve.  To be suitable for malting, less than 20 per
cent of the Stirling, Hamelin A, Baudin A or Gairdner A grain
should pass through a 2.5 mm slotted sieve.  To be suitable
for shochu, less than 10 per cent of the grain should pass
through the sieve.
Grain colour
Grain colour is the most subjective of the quality specifica-
tions.  Barley buyers have a preference to purchase bright,
clean grain.  If they have little choice but to buy stained
grain, maltsters may do so but often at a reduced price.
Staining takes two forms.  One form is the yellowing or
caramelling caused by light showers of rain before harvest.
These light showers discolour the grain without the involve-
ment of fungi.  The second, more severe form appears after
heavier rains and is the grey discolouration that is associ-
ated with a number of fungi.
Fungal growth on severely weather stained barley can create
a major problem in the malthouse.  Stained grain can have
low germinability (or water sensitivity), indicating a higher
level of dormancy.  This means that the maltsters will
generally use stained grain as a last resort and store the
grain to overcome possible dormancy problems.  Fungal
growth on stained barley rapidly increases in the malthouse
under conditions of high humidity and temperature.  During
growth, fungus and mould utilise the applied CO2 making it
unavailable to the grain during the steeping phase.
In the brewery, problems include reduced wort separation
and lower extract yields.  Fungal staining can also restrict
fermentation and affect foam stability.  ‘Gushing’ or over-
foaming, caused by a sudden release of CO2 when packaged
beer is opened, is directly related to microbial activity on
weather stained barley.
Grain colour is measured on a brightness index (Minolta L),
with the higher the score the brighter the grain.  The mini-
mum grain colour received into the malting pool is 56,
whereas as for shochu the minimum grain colour is 59.
Skinned grain
Maltsters and brewers require grain free from skinning.  The
presence of a complete husk on barley protects the embryo
during handling, retains the modified starch within a parcel
and is used as a filtration aid during brewing.  Grain with an
intact husk produces higher quality malt compared with
skinned barley, which has an uneven rate of water uptake
and produces differences in modification.
There is a maximum allowance of 10 per cent skinning in
barley receival for shochu and malting grades.
GRAIN DRYING OF MALTING BARLEY
Grain drying allows growers to harvest their malting barley
before quality deteriorates in the paddock.  Care and atten-
tion must be paid to the drying process and the storage of
barley before and after drying to ensure it retains its quality,
including germination capacity.
Malting barley is a live grain and germination must be kept
above 98 per cent after drying.  The ability of barley to
germinate during the malting process is reduced as the grain
temperature rises above 43oC.  To prevent this, the dryer
must operate at an air temperature that will heat the grain to
no more than 43oC in the hottest part of the machinery
(usually immediately inside the heating inlets).
For delivery into shochu, malting and feed the grain must be
below 38oC.
At receival sites without aeration capabilities the maximum
grain moisture limit for malting and shochu is 12.5 per cent.
Growers however are allowed to deliver one load every
seven days between 12.5 to 12.8 per cent moisture and still
be received as malting.
Receival sites with aeration capabilities allow the delivery of
grain with a moisture content above 12.5 per cent with fees
applicable.  Please contact CBH for further information.
For details on drying see Farmnote No. 101/2000 Grain
drying of malting barley.
CHOICE OF BARLEY MATURITY FOR A SOWING DATE
When choosing a variety, attention must first be paid to its
maturity given the likely sowing date and region.  A variety
of the right maturity will flower at the optimum time.  If the
crop flowers too early, it will not maximise its growth before
flowering nor maximise yield.  Flowering too early also
increases the risk of frost damage and weather staining of
the grain.  In contrast, crops that flower too late risk running
out of soil moisture and filling grains under higher than
optimum temperatures.  This leads to lower yield and smaller
grains that are high in protein and low in malting quality.
The maturity groups that are targeted for each sowing date
for different agzones are listed in the following tables.
Early May Late May Early June Later
Agzone 1 L/M M/E E/VE VE
Agzone 2 (med) M M/E E/VE E/VE
(high) L/M M/E E E/VE
Agzone 3 L/M M E/VE E/VE
(high5) VL/L L/M E E
Agzone 4 M E E/VE VE
Agzone 5 L/M M/E E E/VE
Agzone 6 VL/L L/M E E
THE MATURITY GROUPS OF BARLEY VARIETIES GROWN IN WA
Maturity groups Variety
Very early spring VE Yagan, Unicorn A
Early spring E Stirling, Hamelin A, Windich, Barque
Schooner, O’Connor, Doolup A, Mundah
Medium spring M Gairdner A, Harrington, Molloy, Skiff,
Baudin A, Dash
Late spring L Fitzgerald A, Onslow
Very late spring VL Franklin A
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LEAF AND ROOT DISEASES
For information on barley leaf diseases see Farmnote No. 65/
2001 Leaf diseases of barley and Farmnote No. 64/2001
Managing barley leaf diseases.  Additional information can
be obtained from the barley web pages on the Department of
Agriculture web site www.agric.wa.gov.au.  The disease
reactions of varieties are shown in the table ‘Resistance of
barley varieties to diseases’.
The most widespread diseases of barley in Western Australia
are scald (Rhynchosporium secalis) and net-type net blotch
(Drechslera teres).  These diseases can be found throughout
the high and medium rainfall regions of the agricultural area
in most seasons.  Powdery mildew (Erysiphe graminis) may
cause losses in grain yield on the south coast.  Spot-type net
blotch (Drechslera teres f.sp. maculata) has caused signifi-
cant losses in grain yield and quality in the northern areas
and the south coast (See Farmnote No. 107/99).  Barley leaf
rust (Puccinia hordei) has emerged as a major threat for
barley production in Western Australia (see Farmnote No 67/
99).  Another leaf disease to look for is Barley Yellow Dwarf
Virus which is transmitted by cereal aphids.  It occurs in high
to very high rainfall areas where the aphid population is
prevalent.
Halo spot (Selenophoma donacis) can be a problem in the
high rainfall area in some seasons.  Leaf spot caused by
Drechslera verticillata is common throughout the medium
rainfall region but does not cause significant losses in grain
yield.  Loose smut (Ustilago nuda) does not cause major
losses in grain yield except in situations of very poor seed
hygiene.  The assessment of Wirrega blotch (Drechslera
wirreganensis) suggests that it is unlikely to cause signifi-
cant losses in grain yield in Western Australia.
All barley varieties are susceptible to the root diseases that
cause bare patch (Rhizoctonia solani) and take-all
(Gaeumannomyces graminis).  Damage to barley from root
lesion nematode (Pratylenchus sp.) is becoming more
widespread.
Growers need to develop and implement a disease manage-
ment strategy when growing barley.  This management
strategy needs to include crop rotation, stubble management
and fungicide application, whilst considering the back-
ground resistance of the variety sown.  High risk areas (eg
south coast, high rainfall areas) need to consider in-furrow
fungicides and foliar fungicides for powdery mildew, scald,
net and spot-type net blotch and barley leaf rust as part of
their management package.
ABIOTIC STRESSES
Boron toxicity
Boron toxicity causes dark brown spots to appear on the
leaf.  The symptoms can often be confused with physiologi-
cal leaf spotting and spot type net blotch.  Boron toxicity
symptoms often occur at the leaf margins and the tip, the
lesion size is small and there are sometimes yellow margins
around the lesion.  Physiological spotting generally occurs
over the entire leaf, the legions are small and there is no
yellow margin.  Spot type net blotch lesions occur irregularly
over the leaf, the lesions are medium in size and there is a
yellow margin surrounding the lesion.
Soils with a sub-soil pH greater than 6.5 are likely to experi-
ence boron toxicity symptoms with the symptoms more
apparent in dry years.  The symptoms are commonly seen on
barley growing on heavy soils and duplex soils with surface
limestone in the Merredin and Salmon Gums districts.
Barley may show degrees of leaf damage in response to high
levels of boron in the soil.  The degree of leaf damage of
varieties is shown in the following table.  Stirling, Hamelin A
and Gairdner A are susceptible to high levels of soil boron
while Beecher, Franklin A, Skiff and Mundah show the least
leaf damage.
TOLERANCE OF BARLEY VARIETIES TO BORON
1 - high susceptibility (very high levels of leaf damage)
9 - high tolerance (very low levels of leaf damage)
Malting varieties Feed varieties
Franklin A 8 Beecher 8
Baudin A 6 Skiff 8
Schooner 5/6 Mundah 8
Gairdner A 5 Dampier 7
Hamelin A 4 Clipper 7
Stirling 4 O’Connor 7
Yagan 7
Forrest 7
Onslow 6/7
Windich 6/7
Barque 5
Keel A 5
Moondyne 5
Sloop A 4/5
For details on boron toxicity see Farmnote No. 10/1985
Boron toxicity in barley.
Waterlogging
Barley is susceptible to waterlogging and should not be
sown in paddocks that waterlog for extended periods of time.
Grain yield of barley is reduced by approximately 100 kg/ha
for every day the soil is completely waterlogged to the soil
surface.
Waterlogged barley is first noticed by growers as yellowing
or chlorotic plants in the paddock.  However, varietal
tolerance of barley is not related to plant chlorosis.  The
yellowing effect is in fact a nitrogen dilution effect.  Assum-
ing that uptake of nitrogen is limited during waterlogging,
only varieties that continue to grow under waterlogging will
appear to become more chlorotic.
There is little difference in waterlogging tolerance of barley
varieties, with most varieties being rated as intolerant.  From
the testing of limited varieties, Onslow and Franklin A were
less tolerant than Skiff and Fitzgerald.  In general, the higher
yielding a barley variety is in non-waterlogged situations,
the higher yielding it is in waterlogged situations.
PAGE 76
THE CROP VARIETY SOWING GUIDE 2005
www.agric.wa.gov.au/cvt
Soil acidity and aluminium toxicity
Soils with low pH often have high levels of aluminium in the
soil solution.  This aluminium is toxic to barley, even at low
levels.  The wodjil soils of the eastern wheatbelt have
naturally low pH values and high levels of aluminium.
In general, barley should not be grown on soils with a pH in
calcium chloride of less than 4.5 (sampled at 0 to 10 cm
depth).  Yield losses of up to 30 per cent have been associ-
ated with a soil pH in calcium chloride of 4.3 or less.
A number of barley crossbreds are being evaluated for their
tolerance to low soil pH and/or aluminium toxicity in Western
Australia.  Research trials from the last three seasons
suggest that a number of crossbreds from the NSW Depart-
ment of Agriculture show improved tolerance relative to
Stirling.  The Western Australian barley breeding program
has also made crosses to these lines to develop malting
barley varieties with improved tolerance.  The potential for
the release of lines with improved tolerance does not
decrease the necessity to use lime to increase the productiv-
ity of these soils.
Of the varieties currently grown, Schooner is rated as highly
sensitive.  Stirling, Hamelin A, Baudin A, Skiff, O’Connor,
Clipper, Molloy and Doolup A are rated as sensitive and the
NSW feed variety Tulla A is moderately sensitive.
Agricultural production increases the concentration of
hydrogen ions in soil.  The increasing concentration of
hydrogen ions in the soil increases dissolution of aluminium
from soil constituents (clays, oxides, organic matter) increas-
ing the concentration of aluminium ions in soil solution.
Eventually the aluminium in soil solution becomes toxic to
plant roots, reducing root growth and the ability of the roots
to explore soil to take up water and nutrient elements from
soil reducing grain yields.  The acidity problem is greatest in
the 10-40 cm zone of the soil and is called subsurface acidity.
Applications of lime to the soil will ameliorate this problem.
Soil samples need to be collected from the top 10 cm of soil,
and also from the 10-20 cm depth.  If the pH in the 10-20 cm
sample is less than 5.0, subsurface acidity is a problem.
Sufficient lime needs to be applied to the topsoil to raise the
pH of the top 10 cm of soil to 5.5 or greater.  Only then will
alkali produced by the lime in the topsoil start to move down
into the subsoil to ameliorate subsurface acidity.  If pH
values in the topsoil are below 4.0 then about 4 t/ha lime
needs to be applied which can be achieved by several
applications in successive years.
Applications of lime can induce zinc and manganese defi-
ciency, so applications of fertiliser zinc and manganese are
often required when applying lime to ensure deficiency does
not reduce grain yields.  Before liming, collect tissue samples
from crops to test for zinc and manganese.  If the tests
indicate these elements are marginal or deficient then apply
fertiliser zinc and manganese to the next crop.
Salinity
No barley variety is tolerant of high levels of soil salinity
however barley, in general, is more tolerant of salinity than
wheat and so it is often the cereal crop preferred for sodic
soils.  Beecher has commonly been grown on sodic soils in
the eastern wheatbelt, while Skiff has been grown on sodic
soils in southern areas.
HERBICIDE TOLERANCE OF CURRENT BARLEY VARIETIES
Research over the past 10 years at the Department of
Agriculture has shown that cereal varieties differ in their
responses to widely used herbicides.  In some instances,
herbicides have caused relatively large reductions in yield.
This may be due to an inherent susceptibility of a variety,
while in other cases applying herbicides at incorrect growth
stages causes the effects.  The level of tolerance of varieties
will vary with the rate of herbicide, the environmental
conditions when the herbicide is active in the crop and the
stage of growth.
The herbicides tested rarely reduce the yield of any variety
by more than 10 per cent.  The following list summarises the
adverse herbicide/variety combinations and the most
appropriate application times for those herbicides where
timing is most critical.
Herbicides applied before seeding
1. Trifluralin, Yield® and Stomp®
Most varieties show acceptable tolerance to these herbi-
cides.  Ensure seed is below treated soil otherwise severe
root retardation may result.  Surface crusting may exacerbate
emergence problems.  Old seed with reduced vigour, varieties
with short coleoptiles, and seed dressings that reduce
coleoptile length may have reduced emergence when
trifluralin, Yield® or Stomp® are used.  Sowing at 10 per cent
higher seeding rates will help compensate for any reduced
emergence in those situations.  Stirling appears to be more
sensitive to trifluralin and Yield® than other varieties.
If sowing with knife points, and using higher herbicide rates,
ensure that treated soil does not throw, blow or wash into
the furrows.  Higher rates and deep burial will severely
reduce emergence.
2. Avadex BW®
No one variety appears more affected than any other.  Ensure
seed is below treated soil.  Note comments regarding
coleoptile length and knife points for trifluralin.
3. Trifluralin + lexone®
Trifluralin + metribuzin is generally safe for use on most
barley varieties.  Sensitivity may be seen when the chemical
is washed or blow into the furrow.  The naked barley Morrell
is particularly sensitive to metribuzin.
Herbicides applied between Zadok 12 and Zadok 15
1. Glean®
Most barley varieties appear to be sensitive to chlorsulfuron
when applied pre-emergent (this method of application is not
registered for barley).  Herbicide tolerance trials over the last
three years indicate that Stirling has little sensitivity to
chlorsulfuron when applied post-emergent.  However, under
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conditions of above average soil moisture, sensitivity to
chlorsulfuron has been observed.  Sulphonylurea herbicides
may occasionally cause interveinal chlorosis (see page 92 of
Cereal Leaf and Stem Diseases book, picture 167).
2. Ally®
Most barley varieties appear to be sensitive to metsulfuron.
3. Hoegrass®, Achieve®
Hoegrass® and Achieve® appear to be safe for use on all
barley varieties.
Hoegrass® may cause leaf spotting (brown to black). The
symptoms are initially quite similar to physiological leaf
spotting.  These spots may later turn into lesions that look
similar to the water soaked lesions of the disease scald (see
page 71 of The Barley Book, Bulletin 4300 or page 93 of
Cereal Leaf and Stem Diseases book, picture 169).
Yagan however may show severe leaf whitening, reduced
tillering and delayed ear emergence when treated with
Achieve®.
4. Jaguar®, Tigrex®, Paragon®
Most barley varieties show leaf bleaching symptoms when
Jaguar®, Tigrex® or Paragon® are applied.  Symptoms
typical of these products can be found on page 92 of the
Cereal Leaf and Stem Diseases book, picture 165.  These
products should not be applied if cold weather is expected.
Unicorn A, Gairdner A and Fitzgerald can show sensitivity
to Tigrex® at high rates.  Sensitivity to Paragon® in Baudin
A has also been noted.
5. Herbicide mixtures containing low doses of MCPA or
2,4-D (eg Diuron + MCPA)
Varietal susceptibility results from differences in the time of
ear development and inherent sensitivity.  Diuron + MCPA
and Affinity® + MCPA have caused large yield reductions in
some barley varieties especially Stirling, Gairdner A and
Harrington.  MCPA ester formulations cause more effect than
MCPA amine.
Herbicides applied after Zadok 15
The tolerance of barley varieties to phenoxy herbicides is
similar to that of wheat.  Applying phenoxy herbicide at floral
initiation/double ridge stage of ear development often
causes the rachis (the stem in the ear) to be thinned and the
ears may shed during grain filling and ultimately may result
in yield reduction.  Follow label recommendations for early
application of MCPA (Amine and Ester) at lower rates.
Different varieties become safe to spray at slightly different
growth stages.  Longer season varieties take longer to reach
the safe stage.  To use higher rates of MCPA and 2,4-D
(Amine and Ester) in Unicorn A, Stirling, Hamelin A, Yagan
and Harrington, apply these herbicides at Z15-Z16 (5-6
leaves on the main stem) and in Gairdner A, Baudin A,
Fitzgerald, Onslow and Skiff at Z16-Z17 (6-7 leaves on the
main stem).  At these stages floral initiation will be completed
in the varieties.
High rates of dicamba can cause yield reductions in some
barley varieties, whereas the registered rate of dicamba
(Kamba 500) at 280 ml/ha is observed to be safe on most
varieties.
Effect of herbicides when plants are waterlogged
A number of products such as the Group A herbicides are
tolerated by barley because they are metabolised within the
seedling.  If the seedling’s growth is retarded by
waterlogging, cold etc. this metabolism is reduced, and toxic
levels of herbicide can accumulate within the plant.  The
sensitivity of barley varieties to Group B herbicides is
increased when the plants are waterlogged.
There were also many examples of trifluralin reducing
emergence when the paddocks were waterlogged.  It is
suspected that this was due to increased uptake by the
coleoptile from the wet soil.  If there is any chance of extreme
waterlogging just after seeding, crop damage is more likely,
and farmers should consider using safer products, or
spraying post-emergence.
Herbicide effects with nutrient deficiencies
Some herbicides have the capacity to induce nutrient
deficiency in crops where the concentration of nutrient in the
soil or plant tissue is at a marginal level for crop growth.
Examples of herbicides inducing deficiency are diclofop
methyl (eg Hoegrass®) with zinc, and chlorsulfuron (eg
Glean®) and triasulfuron (eg Logran®) with zinc, copper
and possibly manganese.  Tissue testing of affected crops
should be conducted as soon as possible after the problem
occurs as timely application of foliar trace elements may
correct the problem.
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MALTING VARIETIES FEED VARIETIES
Herbicides/ha TOA* Stirling Baudin Hamelin Gairdner Fitzgerald Harrington Molloy Mundah Unicorn
1 Avadex BW 2.0L IBS VLR (5) VLR (3) LR (3) VLR (2) VLR (1) VLR (1) VLR (1) VLR (1) LR (2)
2 Stomp 1.8L IBS VLR (5) VLR (3) VLR (3) LR (2) MR (1) LR (1) VLR (1) VLR (1) VLR (2)
3 Treflan 1.0L IBS MR (5) LR (3) VLR (3) VLR (2) VLR (1) VLR (1) VLR (1) VLR (1) VLR (2)
4 Yield 2.0L IBS LR (3) VLR (1) VLR (1) VLR (2) VLR (1) VLR (1) VLR (1) VLR (1) VLR (2)
5 Treflan 1L+Lexone 150g IPP VLR (2) VLR (2) VLR (2)
6 Diuron 1.0L + Dual Gold 0.25L IPP VLR (4) VLR (2) VLR (2) VLR (2) VLR (1) VLR (1) VLR (1) VLR (1) VLR (2)
7 Achieve 380g Z12-Z13 VLR (3) VLR (2) VLR (2) VLR (1) VLR (1) VLR (1)
8 Jaguar 1.0L Z12-Z13 LR (3) VLR (2) VLR (2) VLR (1) VLR (1) LR (1)
9 Tristar 1.5L Z12-Z13 VLR (1) VLR (1) VLR (1) VLR (1)
10 Glean 12.5g Z12-Z13 VLR (2) LR (2) LR (2)
11 Ally 5g Z13-Z14 LR (5) VLR (3) VLR (2) MR (2) MR (1) LR (1) VLR (1) VLR (1) LR (2)
12 Hoegrass 1.0 - 1.5L Z13-Z14 VLR (3) VLR (2) VLR (2) VLR (1) VLR (1) VLR (1)
13 Decision 1.0L Z13-Z14 VLR (2) LR (2) VLR (2)
14 Tigrex 0.750L Z13-Z14 VLR (1) VLR (1) VLR (1)
15 Tigrex 1.0L Z13-Z14 VLR (4) VLR (2) LR (2) MR (2) MR (1) LR (1) VLR (1) LR (1) MR (2)
16 Paragone 0.375 - 0.5L Z13-Z14 VLR (3) MR (3) LR (3) VLR (1)
17 Bromoxynil MCPA 1.0L Z13-Z14 VLR (2) VLR (2) VLR (2) VLR (1)
18 Buctril MA 1.4L Z13-Z14 VLR (1) VLR (1) LR (1)
19 Barrel 1.0L Z13-Z14 LR (5) VLR (3) VLR (3) MR (2) LR (1) MR (1) VLR (1) VLR (1) VLR (2)
20 Hoegrass 200ml + Achieve 200g Z13-Z14 VLR (2) VLR (2) VLR (2)
21 Affinity 50g+ MCPA 0.5L Z13-Z14 MR (4) VLR (3) LR (3) MR (2) MR (1) MR (1) MR (2)
22 Tristar 1.5L + Tigrex 800ml Z13-Z14 VLR (1) VLR (1) VLR (1) VLR (1)
23 Achieve 380g+ Tigrex 800ml Z13-Z14 VLR (1) VLR (1) VLR (1) VLR (1)
24 Diuron 0.35L+ MCPA 0.4L Z13-Z14 VLR (3) VLR (1) VLR (1) MR (2) MR (1) MR (1) VLR (1) VLR (1) LR (2)
25 Diuron 0.5L + 2,4-D (Amine) 0.25L Z13-Z14 LR (2) LR (2) VLR (2)
26 Glean 3g+ Ally 3g+ MCPA 0.3L Z13-Z14 VLR (1) VLR (1) VLR (1) VLR (1)
27 MCPA  amine 50% 1.25L Z15-Z16 VLR (1) LR (1) VLR (1)
28 2,4-D Amine 50% 1.0L Z15-Z16 VLR (3) VLR (1) VLR (1) VLR (2) VLR (1) LR (1) VLR (1) VLR (1) MR (1)
29 2,4-D Ester 80%  0.5L Z15-Z16 LR (2) LR (2) VLR (1) LR (1) VLR (1) LR (1) LR (1)
30 2,4-D Ester 80%  0.7L Z15-Z16 VLR (1) VLR (1) LR (1)
31 Dicamba 0.280L Z21+ VLR (1) VLR (1) VLR (1)
32 Dicamba 1.0L Z21+ LR (2) LR (2) LR (2) VLR (1)
TOA-Time of application, IBS=Incorporated by seeding;
IPP= immediately post plant or other common terminology is PSPE=Post seeding pre-emergent (in no- till situation -apply before seeding)
The rates in treatments 2, 3, 4, and 5  are based on Stomp 330E, Treflan 400, Yield 250EC and Lexone 750DF.
Figures in parenthsis indicates number of trials in which a particular variety was tested for a particular herbicide.
Blank cell indicates that no data available.
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The reaction of barley varieties to herbicides in the last 5 years trials is being presented in term
s of follow
ing categories:
1
Vey low
 risk (V
LR
)= N
o negative effect of herbicides on yield (yield reduction <5%
)
2
Low
 risk (LR
)=A
t least one trial w
ith 5-10%
 yield reduction.
3
M
edium
 risk (M
R
)= A
t least one trial w
ith 11 to 20 %
 yield reduction.
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RESISTANCE OF BARLEY VARIETIES TO DISEASES
1 - 9 scale: 1 = Extremely susceptible 4 = Moderately susceptible 7 = Resistant
2 = Very susceptible 5 = Intermediate 8 = Highly resistant
3 = Susceptible 6 = Moderately resistant 9 = Immune
Variety Scald Net type Spot type Powdery Barley Yellow Leaf Rust**
net blotch net blotch mildew Dwarf Virus
MALTING
Baudin A 5 3 3 3 6 3p
Franklin A 7 6 3 7 7 3p
Gairdner A 5 5 3 4 7 3p
Hamelin A 3 3 4 3 - 3
Schooner 4 5 5 3 4 4p
Stirling 3 3 4 3 5 3p
SUGGESTED FEED
Barque 6* 4 6 6 5 5
Dash A 7 5 3 7 3
Doolup A 2 3 5 3 5 3p
Fitzgerald 6 5 4 5 6 3p***
Molloy 3 4p 4 5 5p 7p
Mundah 3 4 4 4 4p 4p
Onslow 3 6 5 3 5 4p
Skiff 8/3* 7 3 5 5 3p
Yagan 1 5 3 5 - 3p
OTHER  FEED
Beecher 3 3 3 3 1 3p
Clipper 3 6 4 3 3 -
Dampier 2 3 3 3 - 3p
Forrest 5 6 3 3 5 -
Harrington 3 4 5 5 5 3p
Keel A 6 7 6 3/6 - 2
Moondyne 4 7 5 5 6 -
Morrell A 6 6 4 7 5 -
O’Connor 4 5 4 3 2 -
Sloop A 3p - - 5p - 2p
Unicorn A 2p 5p 4 6p 6 3p
Windich 3 6 4 3 5 -
p Provisional assessment
* Some strains may overcome resistance
** Based on data available from the National Cereal Rust Control Program, Sydney
*** Appears mixed for resistance
Note Keel ratings are based on South Australian data only.
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CHARACTERISTICS OF BARLEY VARIETIES
1 - 9 scale: 1 = Extra poor 4 = Moderately poor 7 = Good
2 = Very poor 5 = Fair 8 = Very good
3 = Poor 6 = Moderately good 9 = Excellent
Variety Development Phenology Early Height Straw Head Grain Seed
Class Days -/+ BVP DLS growth class strength retention plumpness size
(late May sown) 1 - 9 1 - 9 1 - 9 (mg)
MALTING
Baudin A Medium +10 Short V. high Prostrate Short 8 8 6 40
Franklin A V. Late +20 V. long Low Prostrate Tall 7 7 2 37
Gairdner A Medium +10 Med-long Medium Prostrate Medium 5-7 4 5 44
Hamelin A Early -1 Short High Erect Medium 5 5 7 42
Schooner Early +4 Short Medium Erect Medium 6 5 6 41
Stirling Early 0 Short High Erect Medium 4 4 8 42
SUGGESTED FEED
Barque Early +3 Medium - Prostrate Medium 6 5 6 46
Dash A Medium +10 Med-long Medium Erect Short 8 8 3 37
Doolup A Early -3 Short High Erect Medium 8 6 8 42
Fitzgerald Late +12 Med-long Med-low Prostrate Short 8 8 6 42
Molloy Medium +7 Short Medium Erect Short 8 7 6 43
Mundah Early -5 Med-short Low Erect Short 7 4 7 49
Onslow Late +12 Long Low Prostrate Short 7 6 5 38
Skiff Medium +10 Short V. high Prostrate Short 8 8 5 39
Yagan V. Early -10 Med-short Low Erect Short 6 6 8 56
OTHER FEED
Beecher Early -1 Short Medium Erect V. Tall 5 6 5 48
Clipper Medium +4 Short Medium Erect Medium 4 4 7 42
Dampier Medium +3 Short Medium Prostrate Medium 4 4 7 41
Forrest Early -1 Short Medium Prostrate V. Tall 6 6 8 51
Harrington Medium +7 Medium Medium Erect Medium 5 5 4 39
Moondyne Late +9 Med-long Medium Prostrate Medium 5 7 8 44
O’Connor Early +2 Short V. high Erect Medium 5 4 5 43
Sloop A Early +4 Short Medium Erect Medium 5 5 7 42
Unicorn A V. Early -14 Short Low Erect Tall 4 2 8 41
Windich Early +1 Med-short Medium Erect Medium 6 6 7 42
Days -/+: Days earlier or later flowering than Stirling
BVP Basic Vegetative Phase:
Measure of minimum duration to flower when grown under 16-h daylength. Varieties with a short BVP (ie. Stirling, Baudin)
will flower earlier than varieties with a longer BVP (ie. Harrington, Franklin) when grown under long days (ie. summer).
DLS DayLength Sensitivity:
Measure of responsiveness of varieties to change in daylength associated seeding in different months.  The interaction
between BVP and DLS determines when a variety will flower.  Flowering date in varieties with a low DLS (ie. Unicorn,
Onslow) is not stimulated by later seeder and their duration to flowering is controlled by their BVP and how cold or warm
winter is.  Flowering date in varieties with a higher DLS (ie. Hamelin) is modified by later sowing, causing the varieties to
reduce the duration to flowering. Varieties like Stirling and Hamelin can however bolt when sown in late April and early
May due to the longer days.
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ESSENTIALS FOR A SUCCESSFUL BARLEY CROP
Plan for the crop by selecting the optimum combination of soil type, rotation, variety and sowing date to produce a high
yielding crop with plump grain of the correct protein level.
Site selection Barley is well adapted to a wide range of soil types and rotations.  The major factor in selecting a soil
type is their nitrogen supply and their capacity to supply water during grain filling.  Soils with high
boron levels should not be sown to Stirling or Hamelin A, but rather varieties with better tolerance
such as Schooner or Mundah.  Soil pH (CaCl2) should be greater than 4.3.
Rotation The best rotation for malting barley is after a non-legume crop like TT-canola.  Barley can be grown
after wheat in regions and soil types where take-all levels are low.  Where barley is sown after wheat it
is important to take steps to minimise wheat contamination.  Sowing malting barley on highly fertile
soils following a long history of legumes or on heavy soils in low rainfall areas may lead to high grain
protein.
Variety When choosing a variety, consider the premium paid for malting grade, the relative yield of malt
versus feed varieties and the likelihood of achieving the malting grade standards.  Assess risk factors
of varieties such as disease susceptibilities, straw strength, head retention, herbicide sensitivities,
dockage for downgraded samples, susceptibility to weather damage and sensitivity to boron toxicity.
Time of sowing Sow at the optimum time for growing season length and variety maturity so as to maximise yield and
reduce the risk of downgrading due to high screenings, grain staining and inappropriate protein.  If
sowing before mid-May, ensure good weed control in the previous season.
Pasture manipulation in the previous pasture or control in the preceding crop helps reduce root
diseases and allows for early sowing.
Seed Select high quality seed from paddocks with a good fertiliser history and low disease burden.  Apply a
seed dressing or fertiliser-applied fungicide to manage scald, powdery mildew and smut in susceptible
areas.  Seed dressings are ineffective against post emergent infection of net and spot-type net blotch.
Seeding rate Aim for a plant density of 120 to 150 plants/m².  The higher density can aid weed competition and
allow for a better recovery after waterlogging.  Plant density above 150 plants/m² may increase
screenings in narrow-grained varieties like Gairdner A.  Aim for a sowing depth of 2 to 3 cm.
Fertiliser Fertiliser rates should be determined by using local recommendations that are based on budgeted
yields, soil tests and paddock histories.  Nitrogen fertilisers can be applied at sowing (separated from
the seed) or up to 6 weeks after sowing in most areas.  Target a protein level of 10.5 per cent when
growing a malting variety or 10 per cent when growing shochu barley.  The Rite Nitrogen Slide Rule, or
the electronic version Select Your Nitrogen used in conjunction with soil testing is an effective way of
estimating the optimum nitrogen rate for malting and shochu barley.
Weed control Chemical control of weeds should be timely with respect to both weed size and development of the
crop.  Consult spraying guide.  Take care to rotate chemicals to delay onset of  herbicide resistance.
Insect control Barley is susceptible to webworm, cutworm and desiantha weevil from germination to tillering.  Estab-
lishing the crop using the best agronomic practices will reduce the risk of crop losses from seedling
pests.  Early control of aphids is critical to reduce yield losses.  Aphids can transmit Barley Yellow
Dwarf Virus.  Inspect the crop at heading for armyworm.
Disease control Scald, powdery mildew, net and spot type net blotch and barley leaf rust can be managed by the
application of appropriate foliar fungicides.  Full spectrum seed dressings or in-furrow fungicides
should be considered depending on risk of leaf disease.
Harvest Timely harvest reduces the risk of head loss, weather straining and skinning.  First harvest the
varieties that are likely to shed, lodge or suffer head loss.  In the higher rainfall areas swathing is an
option to reduce head loss and allow earlier harvesting thus reducing exposure to damaging rains.
Harrington and Hamelin A are susceptible to pre-harvest sprouting.  Gairdner A is susceptible to
lodging and head loss in southern high rainfall areas and may exhibit pre-harvest sprouting under
high harvest moisture conditions.  Unicorn A is very susceptible to head loss.  Head loss may also
occur in Stirling, Hamelin A and Mundah.
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GAIRDNER A
Origin Registered 1997, Department of Agriculture (Western Australia).
Pedigree: Onslow/Tas 83-587.  Tas 83-587 is a sister line to Franklin.
Protected by PBR
CVT number WABAR2034
Classification General Malting.
Maturity Medium spring variety with low daylength sensitivity
May sown – flowers 10-14 days later than Stirling
June sown – flowers 7-8 days later than Stirling
Disease INT to scald, INT to net-type net blotch, S to spot-type net blotch,
MS to powdery mildew, R to barley yellow dwarf virus, S to barley leaf rust.
Yield Similar yields to best high rainfall feed varieties.
Other notes Can be grown as dual purpose malt and feed variety due to high yield potential.  Can produce small grain
under less favourable conditions and must be managed to reduce screenings (see Farmnote No. 19/99).
Malting quality Superior malting quality characteristics to Stirling.  Not suited to Japanese brewing market or for shochu.
VARIETY DESCRIPTIONS - SUGGESTED MALTING VARIETIES
For an explanation of the disease ratings see the table ‘Resistance of barley varieties to diseases’ (page 79).
BAUDIN A
Origin Registered 2002, Department of Agriculture (Western Australia).
Pedigree: Stirling/Franklin.
Protected by PBR
Test Name WABAR2080
Classification General Malting
Maturity Medium spring variety with very high daylength sensitivity
May sown – flowers 10-14 days later than Stirling
June sown – flowers 5-7 days later than Stirling
Disease INT to scald, S to net-type net blotch, S to spot-type net blotch,
S to powdery mildew, MR to barley yellow dwarf virus, S to barley leaf rust.
Yield Adapted to high rainfall areas and parts of the medium rainfall areas.  Similar potential yield to Gairdner A at
yields above 2.5 t/ha and slightly higher than Gairdner A at a yield level below this.
Other notes Semi-dwarf barley with excellent straw strength that has a prostrate habit during early development.  Head
length is slightly shorter than Gairdner A due to less grains/ear, with grain of a plumper size.  Baudin A can
be grown as a dual-purpose barley.  Baudin A is an alternative to Gairdner A in medium and higher rainfall
areas where shorter straw, a more flexible flowering date pattern and plumper grain are an advantage.  Due to
the shortness of its straw however, Baudin A may not be suited to areas where swathing is a general practice.
The opportunity to sow Baudin A into higher fertility situations is a big advantage over Gairdner A.  Baudin
A is susceptible to most leaf diseases except scald and requires a disease management strategy to be put into
place to optimise its yield and grain plumpness.  Deliveries of Baudin A are subject to End Point Royalties.
They are currently $3/t for grain delivered as malting and $1/t for grain delivered as feed.
Malting Quality A superior malting quality variety to Stirling and GairdnerA.  Well suited to high adjunct brewing markets in
China and Japan.
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HAMELIN A
Origin Registered 2002, Department of Agriculture (Western Australia).
Pedigree: Stirling/Harrington.
Protected by PBR
Test Name WABAR2104
Classification General Malting
Maturity Early spring variety with very high daylength sensitivity
May sown – flowers 0-3 days earlier than Stirling
June sown – flowers 0-3 days earlier than Stirling
Disease S to scald, S to net-type net blotch, MS to spot-type net blotch,
S to powdery mildew, S to barley leaf rust.
Yield Adapted to medium and low rainfall areas.  Hamelin A has been shown to consistently out-yield Stirling by 4
per cent across a range of sowing dates and environments.
Other notes Medium height barley that looks very much like Stirling with similar disease resistance and a slight improve-
ment in straw strength and head loss.  It shows a similar expression to boron toxicity as Stirling.  Displays
physiological leaf spotting.  In the low to medium rainfall zones, it offers growers an alternative to Stirling due
to its enhanced grain yield combined with slightly higher screenings (2% to 5% more) and its superior malting
quality.  Grain plumpness of Hamelin A is similar to that of Schooner barley.  Unlike Stirling, Hamelin A is not
suited to growing in coastal areas due to a risk of pre-harvest sprouting.  Deliveries of Hamelin A are subject
to End Point Royalties. They are currently $3/t for grain delivered as malting and $1/t for grain delivered as
feed.
Malting Quality A superior malting quality variety to Stirling.  The Western Malting Barley Council upgraded Hamelin A to a
status of General Malting in October 2004.  Suited to high adjunct brewing markets in China and Japan.
SCHOONER
Origin Registered 1983, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Proctor/PriorA/Proctor/CI-3576.
CVT number Barley 293
Classification Export-Only Malting
Maturity Early spring variety with moderate daylength sensitivity
May or June sown – flowers 4-5 days later than Stirling
Disease MS to scald, INT to net-type net blotch, INT to spot-type net blotch,
S to powdery mildew, MS to barley yellow dwarf virus, MS to barley leaf rust.
Yield Similar yields to Stirling in southern regions.
Other notes Less susceptible to spot-type net blotch and high levels of boron than Stirling. Produces slightly brighter
grains than Stirling with a grain plumpness similar to Hamelin A.
Malting quality Malting quality slightly poorer than Stirling.  Suited to some export markets particularly in northern China.
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STIRLING
Origin Registered 1981, Department of Agriculture (Western Australia).
Pedigree: Dampier//Prior/Ymer/3/Piroline.
CVT number Barley 155
Classification General Malting
Maturity Early spring variety with high daylength sensitivity
May sown – flowers 10-14 days earlier than Gairdner A
June sown – flowers 7-8 days earlier than Gairdner A
Disease S to scald, S to net-type net blotch, MS to spot-type net blotch,
S to powdery mildew, INT to barley yellow dwarf virus, S to barley leaf rust.
Yield Wide adaptation to the medium and low rainfall areas.  Stirling is slightly lower yielding than the new variety
Hamelin A in most situations.  High rainfall feed varieties can out yield Stirling by as much as 20 per cent.
Other notes In the last 5 years the area sown to Stirling has fallen from 70 to 45 per cent as growers adopt alternatives
such as Hamelin A, Baudin A, Gairdner A and Mundah.  It has relatively weak straw and head loss can occur
in adverse conditions.  It is poorly adapted to acidic soils and those with high levels of boron.
Malting quality Good malting quality attributes that are now superseded by varieties such as Gairdner A, Hamelin A and
Baudin A.  Stirling can produce plump grains in many situations where some of the new varieties do not.
Stirling is a preferred variety in the Japanese shochu market.
VARIETY DESCRIPTIONS - SUGGESTED FEED VARIETIES
For an explanation of the disease ratings see the table ‘Resistance of barley varieties to diseases’ (page 79).
BARQUE
Origin Registered 1997, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Triumph/Galleon
CVT number Barley 591
Classification Feed.
Maturity Three days later than Stirling.
Disease MR to scald, MS to net-type net blotch, MR to spot-type blotch,
MR to powdery mildew, INT to barley yellow dwarf virus, INT to barley leaf rust.
Yield Similar yields to Gairdner A in southern areas.
Other notes The disease resistance of Barque is better than most of the varieties currently grown in Western Australia.
Barque would be a suitable variety for high disease pressure environments, such as the south coast where
spot-type net blotch may be a problem.  At harvest Barque tends to hold onto its awns making it difficult to
thresh.  Barque is very sensitive to manganese deficient soils and manganese enriched fertiliser or foliar
sprays may be required on deficient soils.  Barque is resistant to cereal cyst nematode and moderately
intolerant of boron toxic soils.
DASH A
Origin Registered 1995, New Farm Crops, United Kingdom. Imported by Heritage Seeds, Victoria.
Pedigree: Chad/Joline//Cask
Protected by PBR
Classification Feed.
Maturity Medium spring, maturity similar to Gairdner.
Disease R to scald, I to net blotch, S to spot type of net blotch,
R to powdery mildew, S to barley yellow dwarf virus, R to barley leaf rust.
Other notes Dash A has an excellent disease resistance profile, but is susceptible to spot type net blotch. It is one of the
highest yielding varieties in Agzone 3 and 6.  Yields of Dash A have been superior to all other feed varieties
in the very high rainfall areas in CVT trials.  Being an erectoides type variety it can produce small grains.
PAGE 85
THE CROP VARIETY SOWING GUIDE 2005
B
A
R
LEY
DOOLUP A
Origin Released 1998, Department of Agriculture.
Pedigree: (XBVT210)/3/(B6729)Prior/Lenta//Noyep/Lenta(75S:323)/(MndS,74S:314)Dampier//(A14)Prior/
Ymer/3/Kristina(70S20-20)/4/(73S13)Clipper/Tenn65-117.
Protected by PBR
 CVT number WABAR0563
Classification Feed.
Maturity Similar maturity to Stirling.
Disease VS to scald, S to net-type net blotch, INT to spot-type net blotch,
S to powdery mildew, INT to barley yellow dwarf virus, S to barley leaf rust
Yield One of the highest yielding varieties in most Agzones.
Other notes Doolup A is suited to the low and medium rainfall zones and the northern high rainfall wheatbelt.  It
produces straw of a slightly shorter length than Stirling which stronger and less prone to lodging.
Hectolitre weight is greater than Mundah A.
FITZGERALD A
Origin Registered 1997, Department of Agriculture (Western Australia).
Pedigree: Onslow/Tas 85-466.  Tas 85-466 is a sister line to Franklin.
Protected by PBR
CVT number WABAR2030
Classification Feed.
Maturity Late spring variety with low daylength sensitivity
May sown – flowers 12-14 days later than Stirling
June sown – flowers 9-10 days later than Stirling
Disease MR to scald, INT to net-type net blotch, MS to spot-type net blotch,
INT to powdery mildew, MR to barley yellow dwarf virus, S to barley leaf rust.
Yield Similar yields to Onslow, Barque and Gairdner A southern high rainfall areas.
Other notes Fitzgerald A produces short, stiff straw and is less susceptible to lodging under high fertility situations than
Gairdner A.  Fitzgerald A has slightly better resistance to scald, net type net blotch and powdery mildew than
Gairdner A
FRANKLIN A
Origin Registered 1989, Department of Primary Industry and Fisheries, Tasmania.
Pedigree: Shannon/Triumph.
Protected by PBR
CVT number Barley 485
Classification Contract Malting
Maturity Very late spring variety with little daylength sensitivity
May sown – flowers 16-20 days later than Stirling
June sown – flowers 12-15 days later than Stirling
Disease R to scald, MR to net-type net blotch, S to spot-type net blotch,
R to powdery mildew, R to barley yellow dwarf virus, S to barley leaf rust.
Yield Can be up to 15 per cent higher yielding than Stirling in Agzone 6.
Other notes Tall variety with stiff straw and good head retention.  Suited to late April sowing.
Malting quality Superior malting characteristics to Stirling, however has relatively thin grains.
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MOLLOY
Origin Registered 1996, Department of Agriculture (Western Australia).
Pedigree: Golden Promise/WI2395(WARI2-38)/4/(72S:267) XBVT210/3/(66S08-4)Atlas57//(A14)Prior/
Ymer(82S837)/O’Connor.
Test Name WABAR0519
Classification Feed.
Maturity Up to 8 days later than Stirling.
Disease S to scald, MS to net botch, MS to spot-type net blotch,
INT to powdery mildew, INT to barley yellow dwarf virus.
Yield One of the highest yielding varieties in most Agzones.  Adapted to high and medium rainfall areas.  Similar to
Mundah for yield in the medium rainfall areas.
Other notes Good tolerance to high levels of boron.  It has short, strong straw and demonstrates good lodging resistance.
Hectolitre weight is greater than Mundah.  Suited to earlier sowing than either Doolup or Mundah.
KEEL A
Origin Registered 1999, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: CPI18197/Clipper//WI2645.
Protected by PBR
Test Name Barley 29564
Classification Feed.
Maturity Early flowering and early maturing.
Disease MR to scald, R to net-type botch, MR to spot-type net blotch,
MR/S to powdery mildew, VS to barley leaf rust.
Yield Similar to Mundah for yield.
Other notes South Australian data suggests Keel A is shorter than Barque, has heavier grain and greater grain plump-
ness.  Keel A is resistant to cereal cyst nematode but moderately intolerant of high soil boron levels.
HARRINGTON
Origin Registered in Canada in 1981, University of Saskatchewan, Saskatoon, Canada
Pedigree: Klages/3/Gazelle/Betzes//Centennial
CVT number Barley 1935.
Classification Feed
Maturity Medium spring variety with low daylength sensitivity
May sown – flowers 5-7 days later than Stirling
June sown – flowers 5-7 days later than Stirling
Disease S to scald, MS to net-type net blotch, INT to spot-type net blotch,
INT to powdery mildew, INT to barley yellow dwarf virus, S to barley leaf rust.
Yield Similar yielding to Stirling when sown in late June.
Other notes The status of Harrington was downgraded to feed effective the 2005 growing season.  This si due to the
increasing availablility of Hamelin A and Baudin A.  Hamelin A and Baudin A have both been approved for
use in Japan.
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MUNDAH
Origin Registered 1995, Department of Agriculture (Western Australia).
Pedigree: O’Connor/Yagan.
CVT number Barley 514
Classification Feed.
Maturity Early spring variety with low daylength sensitivity
May sown – flowers 5 - 7 days earlier than Stirling
June sown – flowers 2 - 5 days earlier than Stirling
Disease S to scald, MS to net blotch, MS to spot type of net blotch,
MS to powdery mildew, MS to barley yellow dwarf virus, MS to barley leaf rust.
Yield One of the highest yielding feed varieties in the low and medium rainfall zones.
Other notes The most popular feed barley variety grown in WA and is sown on nearly 10 per cent of the area sown to
barley.  Straw length is shorter than Stirling and it is less prone to lodging, but can suffer from head loss.
Demonstrates tolerance to high levels of boron.  Performs well on both sandy soils and heavy soils.  Shows
possible reaction to chlorsulfuron, diuron + MCPA and metsulfuron in the presence of root diseases.
Hectolitre weight lower than most feed varieties due to large grain size.
SKIFF
Origin Registered 1988, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Abed Deba/3/Proctor/CI-3576//CPI18197/Beka/4/Clipper/Diamant//Proctor/CI-3576.
CVT number Barley 294
Classification Feed.
Maturity Medium spring variety with very high daylength sensitivity
May sown – flowers 10-14 days later than Stirling
June sown – flowers 5-7 days later than Stirling
Disease R/S to scald, R to net-type net blotch, S to spot-type net blotch,
INT to powdery mildew, INT to Barley Yellow Dwarf Virus, S to barley leaf rust.
Yield Grain yields are equivalent to Barque, Baudin A and Gairdner A.
Other notes Skiff is susceptible to new strains of scald races found in southern Australia.  Skiff is tolerant of high levels of
soil boron and performs relatively well on sodic soils.  It is a dwarf barley with short, stiff straw and good
head retention in adverse conditions.  Harvest height may be a problem in low rainfall regions.  Hectolitre
weight is better than Mundah.
ONSLOW
Origin Registered 1989, Department of Agriculture (Western Australia).
Pedigree: Forrest/Aapo.
CVT number Barley 399
Classification Feed.
Maturity Late spring variety with low daylength sensitivity
May sown – flowers 12-14 days later than Stirling
June sown – flowers 9-10 days later than Stirling
Disease S to scald, MR to net-type net blotch, INT to spot-type net blotch,
S to powdery mildew, INT to Barley Yellow Dwarf Virus, MS to barley leaf rust.
Yield Up to 20 per cent higher yielding than Stirling in high and very high rainfall areas. Grain yield of Onslow is
equivalent to Gairdner A and Baudin A.
Other notes Dwarf barley with short, stiff straw but substantial head loss can occur in hot, windy conditions.  Hectolitre
weight similar to Mundah.
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UNICORN A
Origin Registered 1997, Kirin (Australia).
Pedigree: Unknown. Introduction from Kirin (Japan) as Kinukei 21.
Protected by PBR
CVT number Barley 19711
Classification Feed
Maturity Very early spring variety with low daylength sensitivity
May sown – flowers 10-14 days earlier than Stirling
June sown – flowers 5-7 days earlier than Stirling
Disease VS to scald, INT to net-type net blotch, MS to spot-type blotch,
MR to powdery mildew, MR to barley yellow dwarf virus, S to barley leaf rust.
Yield Similar yield to Stirling when sown in late June. May be susceptible to frost when sown in May.
Other notes A short season malting variety that can be sown later than Stirling.  A tall variety with poor head retention.
Swathing of the crop prior to harvest is generally required.  The status of Unicorn A barley was downgraded
to feed effective the 2005 season.  This is due to the increased availability of Hamelin A and Baudin A
barley.  Hamelin A and Baudin A have been approved for use in Japan.
YAGAN
Origin Registered 1989, Department of Agriculture (Western Australia).
Pedigree: Unknown. Introduced from the International Wheat and Maize Improvement Centre, Mexico.
CVT number Barley 286
Classification Feed.
Maturity Very early spring variety with low daylength sensitivity
May sown – flowers 10-14 days earlier than Stirling
June sown – flowers 5-7 days earlier than Stirling
Disease ES to scald, INT to net-type net blotch, S to spot-type net blotch,
INT to powdery mildew, unknown to barley yellow dwarf virus, S to barley leaf rust.
Yield Yagan is a special purpose barley, suited to late sowing in low rainfall areas.  Grain yields are higher than
Stirling with later sowing due to short maturity.
Other notes A very early maturing variety that may be considered as an alternative to Unicorn A in weed management
situations.  Short stiff straw and good head retention in adverse conditions relative to Stirling.  Has very large
grains and a hectolitre weight similar to Stirling.
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VARIETY DESCRIPTIONS - VARIETIES REGISTERED IN EASTERN AUSTRALIA
The following varieties have been Registered in eastern Australia over the last four years.  Some of the varieties listed below
are currently being evaluated for their suitability to the Western Australian environment.
BINALONG A
Origin Registered 2001, NSW Department of Agriculture and Queensland Department of Primary Industry.
Pedigree: Blenheim//Skiff/O’Connor
Protected by PBR
Maturity Late spring variety with a flowering date similar to Gairdner A.
Other notes High yielding semi-dwarf feed barley with strong straw and excellent head retention.  Suited to Darling
Downs of Queensland and northern New South Wales.  Good resistance to strains of net type net blotch,
barley leaf rust and powdery mildew found in those environments.
CAPSTAN A
Origin Registered 2004, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Waveney/WI2875//Chariot/Chebec
Protected by PBR
Maturity Late spring barley with a flowering date similar to Gairdner A.
Other notes Registered as a high yielding feed variety with resistance to cereal cyst nematode.  It has very short straw.  In
South Australia it has moderate resistance to net type net blotch and is moderately susceptible to scald, spot
type net blotch, powdery mildew and barley leaf rust.  Recommended for high rainfall areas in South Australia
where harvest is delayed or where head loss risk is severe and swathing is a not a preferred option.
COWABBIE A
Origin Registered 2002, NSW Department of Agriculture.
Pedigree: AB6/Franklin//Franklin/3/Rubin/Skiff
Protected by PBR
Maturity Late spring variety with a flowering date similar to Gairdner A.
Disease MS to scald, S to net blotch, INT to spot type of net blotch,
MS to powdery mildew, MR to barley yellow dwarf virus, INT to barley leaf rust.
Other notes Feed variety with grain yields similar to Gairdner A.
Evaluation Was being evaluated as a potential malting variety but failed to meet industry requirements.
DHOW A
Origin Registered 2002, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: WI2828//Skiff/Haruna Nijo
Protected by PBR
Maturity Medium spring variety, flowering date similar to Baudin A.
Other notes Suited to South Australia.  Semi-dwarf variety with short stiff straw.  Dhow A is susceptible to pre-harvest
sprouting.  It is resistant to cereal cyst nematode and moderately susceptible to scald, powdery mildew and
barley leaf rust.  It has a thin husk (highly susceptible to skinning) and produces malt with a very high malt
extract and low diastase.  Dhow A is being grown in South Australia for the domestic brewing market to make
low alcohol to mid-strength beers.  It is being grown in the mid north and Yorke Peninsula.
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MACKAY A
Origin Registered 2001, Queensland Department of Primary Industry.
Pedigree: Cameo/Karu
Protected by PBR
Maturity Early spring barley with a flowering date similar to Schooner.
Other notes Registered as a high yielding feed variety with strong straw strength and high levels of resistance to disease
strains present in Queensland and New South Wales (particularly net-type net blotch, barley leaf rust and
powdery mildew).  Recommended for southern, central and western Queensland and northern New South
Wales.
MARITIME A
Origin Registered 2004, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Dampier//A14(70S20-20)/3/(73S21)Clipper/M11,2 row(74S:314)/5/
(74S:309)Dampier//A14(70S20-20)/4/(67S08-30)Dampier//Prior/Ymer/3/Union
Protected by PBR
Maturity Early spring barley with a flowering date similar to Schooner.
Other notes Registered as a high yielding feed variety with resistance to cereal cyst nematode and good tolerance to soils
with manganese levels.  In South Australia it has moderate resistance to net type net blotch; moderately
susceptible to scald, spot type net blotch and barley leaf rust; and susceptible to powdery mildew.  Recom-
mended for areas in South Australia with low soil manganese.
SLOOP VIC A
Origin Registered 2002, Victorian Institute of Dryland Agriculture, Horsham, Victoria
Pedigree: Sahara/WI2723//Chebec/*2/Sloop
Protected by PBR
Maturity Medium spring variety, flowering date just later than Schooner.
Other notes Sloop Vic A is a backcross line derived from Sloop A, but with improved agronomic traits.  Sloop Vic A is
similar to Sloop A in terms of early vigour, but is taller and more prone to lodging and head loss.  Sloop Vic A
is resistant to cereal cyst nematode and susceptible to scald and barley leaf rust in South Australia.  It is
resistant to net-type net blotch and intermediate to powdery mildew.  Sloop Vic A is targeted for the heavier
soil types of South Australia and the mallee soils of Victoria due to it enhanced tolerance to boron.  It is a low
tillering variety with higher seeding rates being suggested to compensate for the low tiller number.   The
malting quality of Sloop Vic A is very similar to that of Sloop A and as such is being targeted at both domes-
tic and export markets when grown in South Australia and Victoria.
SLOOP SA A
Origin Registered 2002, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Chebec/*3/Sloop
Protected by PBR
Maturity Early spring variety, flowering date similar to Schooner.
Other notes Sloop SA A is a backcross line derived from Sloop A, but with improved agronomic traits.  Sloop SA A is
similar to Sloop A in terms of early vigour, straw length, harvestability and standability but has shown a
greater tendency for head loss.  Sloop SA A is resistant to cereal cyst nematode and susceptible to scald,
powdery mildew and barley leaf rust in South Australia.  Sloop SA A is best suited to the lighter soil types of
South Australia.  The malting quality of Sloop SA A is very similar to that of Sloop A and as such is being
targeted at both domestic and export markets when grown in South Australia and Victoria.
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TORRENS A
Origin Registered 2001, Waite Agricultural Research Institute, University of Adelaide, SA.
Pedigree: Galleon/CIMMYT 42002
Protected by PBR
Maturity Early spring variety, flowering date close to Schooner.
Other notes Torrens A is a hulless feed barley.  It was registered as a replacement for Namoi in South Australia in the non-
ruminant feed market.  Torrens A has an erect early growth habit, straw length slightly shorter than Schooner
and susceptibility for head loss at maturity.  Torrens A is moderately susceptible to the strains of scald,
powdery mildew and barley leaf rust found in South Australia.  It is resistant to cereal cyst nematode.  It is
intolerant to boron toxic soils.
TULLA A
Origin Registered 2002, NSW Department of Agriculture.
Pedigree: Skiff/FM437
Protected by PBR
Maturity Early spring variety version of the variety Yambla with a maturity later than Stirling.
Other notes Registered as high yielding feed variety for soil with low soil pH and/or aluminium toxicity in New South
Wales.  Currently being evaluated in Western Australia as a potential feed variety for aluminium toxic soils.
CVT trials suggest that Tulla A is higher yielding than Molloy, Mundah, Skiff and Stirling on acid soils.
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VARIETY SUGGESTIONS
Please read the instructions (page 7) on how to interpret this table before proceeding
GRADE AND VARIETY DISEASE RESISTANCE
SC NB ST PM YD
APRIL MAY JUNE JULY
LR
M
aturity
AGZONE 1 H1 + M1
MALTING
FEED
STIRLING # E 3p 3 3 4 3 5
DOOLUP A # E 3p 2 3 5 3 5
MOLLOY  # M 3 4p 4 5 5p
Yagan VE 3 1 5 3 5
Gairdner A M 3p 5 5 3 4 7
YIELD ANALYSIS  (STIRLING CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials Stirling
Malting
Baudin A 3.07 107 (6) (<5) 2.73 107 (6) 0.8
Gairdner A 3.36 117 (7) (<5) 2.82 110 (7) 0.9
Hamelin A 2.87 100 (10) (<5) 2.55 100 (11) 0.5
Schooner 3.06 106 (6) (<5) 2.67 104 (7) 0.7
Stirling 2.87 100 (20) 1.77 100 (8) 2.56 100 (28) *
Feed
Barque 3.17 111 (15) (<5) 2.78 109 (19) 0.9
Doolup A 3.18 111 (19) (<5) 2.82 110 (23) 0.9
Molloy 3.12 109 (19) 1.77 100 (5) 2.76 108 (24) 0.8
Mundah 3.13 109 (19) 1.84 104 (5) 2.76 108 (24) 0.8
Skiff 2.79 97 (5) (<5) 2.62 102 (8) 0.6
Sloop A 3.00 104 (5) (<5) 2.68 105 (8) 0.7
Yagan 2.90 101 (11) 1.74 98 (5) 2.65 104 (16) 0.7
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
BARQUE # E 5 6 4 6 6 5
MUNDAH # E 4p 3 4 4 4 4p
Baudin A M 3 5 3 3 3 6
Hamelin A E 3 3 3 4 3
VE - Very Early    E - Early    M - Medium    L - Late    VL - Very Late
LR - leaf rust    SC - scald    NB - net-type net blotch    ST - spot-type net blotch    PM - powdery mildew    YD - barley yellow dwarf virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
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GRADE AND VARIETY DISEASE RESISTANCE
SC NB ST PM YD
APRIL MAY JUNE JULY
LR
M
aturity
AGZONE 2 H2 + M2 + M3 + M4W
YIELD ANALYSIS  (STIRLING CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials Stirling
Malting
Baudin A (<5) (<5) 2.52 108 (6) 0.8
Franklin A (<5) 2.09 92 (9) 2.27 97 (12) 0.4
Gairdner A 3.00 119 (5) 2.36 104 (13) 2.54 109 (18) 0.8
Hamelin A 2.58 102 (8) 2.28 100 (13) 2.36 101 (21) 0.5
Schooner 2.55 101 (7) 2.34 103 (19) 2.41 103 (26) 0.6
Stirling 2.53 100 (19) 2.28 100 (34) 2.34 100 (53) *
Feed
Barque 2.79 110 (11) 2.41 106 (23) 2.53 108 (34) 0.8
Doolup A 2.77 110 (15) 2.45 108 (30) 2.55 109 (45) 0.8
Molloy 2.86 113 (15) 2.41 106 (30) 2.54 109 (45) 0.8
Mundah 2.86 113 (14) 2.50 110 (27) 2.58 110 (41) 0.9
Onslow (<5) 2.43 107 (10) 2.53 108 (13) 0.8
Skiff 2.83 112 (8) 2.34 103 (15) 2.49 107 (23) 0.8
Sloop A (<5) 2.30 101 (18) 2.41 103 (22) 0.6
Tantangara (<5) 2.39 105 (6) 2.48 106 (10) 0.7
Yagan (<5) 2.50 110 (8) 2.52 108 (12) 0.8
Yambla (<5) 1.67 74 (7) 2.07 89 (9) 0.1
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
FEED
MUNDAH # E 4p 3 4 4 4 4p
MOLLOY  # M 3 4p 4 5 5p
DOOLUP A # E 3p 2 2 5 3 5
Yagan VE 3p 1 5 3 5
Gairdner A M 3p 5 5 3 4 7
STIRLING # E 3p 3 3 4 3 5
MALTING
Baudin A M 3 5 3 3 3 6
VE - Very Early    E - Early    M - Medium    L - Late    VL - Very Late
LR - leaf rust    SC - scald    NB - net-type net blotch    ST - spot-type net blotch    PM - powdery mildew    YD - barley yellow dwarf virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
HAMELIN A E 3 3 3 4 3
PAGE 94
THE CROP VARIETY SOWING GUIDE 2005
www.agric.wa.gov.au/cvt
VARIETY SUGGESTIONS
Please read the instructions (page 7) on how to interpret this table before proceeding
GRADE AND VARIETY DISEASE RESISTANCE
SC NB ST PM YD
APRIL MAY JUNE JULY
LR
M
aturity
AGZONE 3 H3+ H4 + H5W + M5W
MALTING
Stirling #  E 3p 3 3 4 3 5
GAIRDNER A # M 3p 5 5 3 4 7
YIELD ANALYSIS  (STIRLING CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials Stirling
Malting
Baudin A 3.29 115 (16) 2.94 112 (22) 3.04 112 (38) 0.9
Franklin A 3.27 114 (12) 2.66 102 (40) 2.82 104 (52) 0.7
Gairdner A 3.22 112 (22) 2.91 111 (48) 3.01 111 (70) 0.9
Hamelin A 2.92 102 (8) (<5) 2.80 103 (12) 0.7
Schooner 3.09 108 (10) 2.73 104 (23) 2.86 106 (33) 0.8
Stirling 2.87 100 (28) 2.62 100 (55) 2.71 100 (83) *
Feed
Barque 3.31 115 (23) 2.90 111 (28) 3.04 112 (51) 0.9
Cowabbie A (<5) (<5) 2.99 110 (5) 0.9
Dash A 3.67 128 (14) 2.98 114 (20) 3.22 119 (34) >.9
Doolup A 3.18 111 (13) 2.85 109 (39) 2.97 110 (52) 0.9
Milby 3.27 114 (7) (<5) 2.93 108 (8) 0.9
Molloy 3.25 113 (25) 3.03 116 (43) 3.09 114 (68) >.9
Mundah 2.87 100 (11) 2.80 107 (26) 2.87 106 (37) 0.8
Onslow 3.32 116 (11) 2.89 110 (39) 3.01 111 (50) 0.9
Skiff 3.42 119 (9) 2.87 109 (33) 3.00 111 (42) 0.9
Sloop A 3.14 109 (10) 2.76 105 (31) 2.88 106 (41) 0.8
Tantangara (<5) 2.77 106 (14) 2.90 107 (17) 0.8
Tulla A 3.33 116 (5) (<5) 3.05 113 (6) 0.9
Yambla 3.34 116 (5) 2.52 96 (12) 2.75 101 (17) 0.6
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
FEED
Doolup A # E 3p 2 3 5 3 5
MOLLOY  # M 3 4p 4 5 5p
FITZGERALD # L 3p 6 5 4 5 6
BARQUE E 5 6 4 6 6 5
Hamelin A E 3 3 3 4 3
BAUDIN A # M 3 5 3 3 3 6
VE - Very Early    E - Early    M - Medium    L - Late    VL - Very Late
LR - leaf rust    SC - scald    NB - net-type net blotch    ST - spot-type net blotch    PM - powdery mildew    YD - barley yellow dwarf virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
DASH A L 7p 3/7 5 3 3/7 3
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GRADE AND VARIETY DISEASE RESISTANCE
SC NB ST PM YD
APRIL MAY JUNE JULY
LR
M
aturity
AGZONE 4 L1 + L2 + L3
MALTING
STIRLING # E 3p 3 3 4 3 5
YIELD ANALYSIS  (STIRLING CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials Stirling
Malting
Baudin A (<5) (<5) 2.11 106 (5) 0.7
Gairdner A (<5) (<5) 2.10 105 (6) 0.7
Hamelin A 2.28 101 (5) 1.80 104 (7) 2.03 102 (12) 0.6
Schooner 2.39 105 (6) 1.79 104 (6) 2.07 104 (12) 0.6
Stirling 2.27 100 (17) 1.73 100 (24) 1.99 100 (41) *
Feed
Barque 2.50 110 (11) 1.87 108 (15) 2.19 110 (26) 0.8
Doolup A 2.40 106 (17) 1.86 107 (14) 2.15 108 (31) 0.8
Molloy 2.48 110 (17) 1.83 106 (15) 2.17 109 (32) 0.8
Mundah 2.53 111 (17) 1.87 108 (15) 2.19 110 (32) 0.8
Skiff 2.47 109 (8) 1.74 101 (5) 2.12 106 (13) 0.7
Sloop A 2.35 104 (6) 1.74 101 (8) 2.05 103 (14) 0.6
Tantangara 2.48 109 (6) (<5) 2.13 107 (6) 0.7
Yagan 2.46 108 (7) 1.90 110 (10) 2.16 108 (17) 0.8
Yambla (<5) (<5) 1.83 92 (5) 0.2
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
FEED
DOOLUP A # E 3p 2 3 5 3 5
Yagan VE 3p 1 5 3 5
MUNDAH # E 4p 3 4 4 4 4p
MOLLOY  # M 3 4p 4 5 5p
Barque E 5 6 4 6 6 5
HAMELIN A E 3 3 3 4 3
VE - Very Early    E - Early    M - Medium    L - Late    VL - Very Late
LR - leaf rust    SC - scald    NB - net-type net blotch    ST - spot-type net blotch    PM - powdery mildew    YD - barley yellow dwarf virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
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VARIETY SUGGESTIONS
Please read the instructions (page 7) on how to interpret this table before proceeding
GRADE AND VARIETY DISEASE RESISTANCE
SC NB ST PM YD
APRIL MAY JUNE JULY
LR
M
aturity
AGZONE 5 L4 + L5 + M4E + M5C + M5E
MALTING
STIRLING # E 3p 3 3 4 3 5
FITZGERALD # L 3p 6 5 4 5 6
SCHOONER E 4p 4 5 5 3 4
YIELD ANALYSIS  (STIRLING CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials Stirling
Malting
Baudin A 2.61 108 (10) 1.70 104 (8) 2.22 108 (18) 0.8
Franklin A 2.25 93 (8) 1.35 82 (8) 1.91 93 (16) 0.2
Gairdner A 2.58 107 (16) 1.72 105 (12) 2.21 108 (28) 0.8
Hamelin A 2.46 102 (15) 1.77 108 (9) 2.10 102 (24) 0.6
Schooner 2.53 104 (18) 1.72 105 (9) 2.15 105 (27) 0.7
Stirling 2.43 100 (33) 1.64 100 (32) 2.05 100 (65) *
Feed
Barque 2.78 115 (28) 1.83 112 (18) 2.33 114 (46) 0.9
Dash A 2.95 121 (7) (<5) 2.44 119 (10) >.9
Doolup A 2.63 108 (28) 1.88 114 (20) 2.27 111 (48) 0.9
Milby 2.53 104 (6) (<5) 2.16 105 (6) 0.7
Molloy 2.75 114 (31) 1.84 112 (23) 2.32 113 (54) 0.9
Mundah 2.57 106 (28) 1.89 116 (21) 2.24 109 (49) 0.8
Onslow 2.59 107 (8) 1.64 100 (6) 2.19 106 (14) 0.7
Skiff 2.59 107 (18) 1.73 106 (15) 2.19 107 (33) 0.8
Sloop A 2.49 103 (17) 1.73 106 (9) 2.13 104 (26) 0.6
Tantangara (<5) 1.82 111 (6) 2.23 109 (9) 0.8
Yagan 2.52 104 (8) 1.73 106 (7) 2.17 106 (15) 0.7
Yambla (<5) 1.40 85 (10) 1.90 93 (12) 0.2
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
Gairdner A M 3p 5 5 3 4 7
MUNDAH # E 4p 3 4 4 4 4p
FEED
BARQUE # E 5 6 4 6 6 5
Skiff M 3p 8/3 7 3 5 5
MOLLOY  # M 3 4p 4 5 5p
HAMELIN A E 3 3 3 4 3
BAUDIN A M 3 5 3 3 3 6
VE - Very Early    E - Early    M - Medium    L - Late    VL - Very Late
LR - leaf rust    SC - scald    NB - net-type net blotch    ST - spot-type net blotch    PM - powdery mildew    YD - barley yellow dwarf virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
DASH A L 7p 7 5 3 7 3
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GRADE AND VARIETY DISEASE RESISTANCE
SC NB ST PM YD
APRIL MAY JUNE JULY
LR
M
aturity
AGZONE 6 H5C + H5E
MALTING
FEED
Stirling # E 3p 3 3 4 3 5
Doolup A # E 3p 2 3 5 3 5
Onslow L 4p 3 6 5/6 3 5
GAIRDNER A # M 3p 5 5 3 4 7
BARQUE  # E 5 6 4 6 6 5
FITZGERALD # L 3p 6 5 4 5 6
Schooner E 4p 4 5 5 3 4
YIELD ANALYSIS  (STIRLING CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials Stirling
Malting
Baudin A 2.83 118 (12) 2.72 120 (16) 2.70 116 (28) >.9
Franklin A 2.56 107 (15) 2.31 101 (12) 2.42 104 (27) 0.7
Gairdner A 2.77 115 (19) 2.63 116 (25) 2.66 114 (44) 0.9
Hamelin A 2.30 96 (5) (<5) 2.37 102 (8) 0.6
Schooner 2.54 106 (14) 2.48 109 (5) 2.51 108 (19) 0.8
Stirling 2.41 100 (21) 2.27 100 (25) 2.33 100 (46) *
Feed
Barque 2.80 117 (18) 2.55 112 (16) 2.65 114 (34) 0.9
Dash A 2.81 117 (15) 2.96 130 (10) 2.82 121 (25) >.9
Doolup A 2.81 117 (17) 2.62 115 (11) 2.69 115 (28) >.9
Milby (<5) (<5) 2.57 110 (7) 0.9
Molloy 2.66 110 (20) 2.56 113 (21) 2.59 111 (41) 0.9
Mundah 2.51 104 (15) 2.55 112 (7) 2.53 109 (22) 0.8
Onslow 2.70 112 (15) 2.67 117 (11) 2.65 114 (26) 0.9
Skiff A 2.83 118 (15) 2.60 114 (10) 2.68 115 (25) >.9
Sloop 2.44 101 (14) 2.68 118 (8) 2.52 108 (22) 0.8
Tantangara (<5) 2.52 111 (5) 2.63 113 (8) 0.9
Tulla A (<5) (<5) 2.75 118 (6) >.9
Yambla (<5) 2.55 112 (9) 2.43 104 (10) 0.7
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
Baudin A M 3 5 3 3 3 6
VE - Very Early    E - Early    M - Medium    L - Late    VL - Very Late
LR - leaf rust    SC - scald    NB - net-type net blotch    ST - spot-type net blotch    PM - powdery mildew    YD - barley yellow dwarf virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
DASH A L 7p 7 5 3 7 3
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OATS
Over 500,000 tonnes of oat grain is produced annually in
Western Australia and sold for human consumption or stock
feed.  The domestic market uses about 100,000 tonnes of oat
grain and around 100,000 tonnes is exported.  The remainder
is used for on farm feed.   Each year around 300,000 hectares
are sown to oats for grain production.
Around 550,000 tonnes of oaten hay are produced annually
and traded domestically, exported or used for on farm feed.
Western Australian oats are sold primarily into three distinct
markets; the racehorse industry, other stockfeed markets and
human consumption.
The Grain Pool of Western Australia has two grades called
‘milling’ and ‘feed’, as well as a specific Mortlock segrega-
tion.  Current dwarf oat varieties (and certain older long
straw varieties) are only accepted into the feed grade at
certain receival points, but high quality milling oats will be
accepted into the milling grade at all sidings receiving oats.
The milling market prefers non-dwarf varieties, because of
the importance of groat content and other grain characteris-
tics.  Current dwarf oat varieties do not have as good a groat
percentage as most non-dwarf varieties.   Varieties are
classified and segregated to protect premium price paying
markets.
The principal export markets for oats in order are Japan,
Mexico, South Africa, Malaysia and South Korea.  The
Japanese racehorse industry has a preference for milling
quality because Western Australia’s milling oats are bright,
plump and low in admixture.  They also demand a consistent
product quality that aligns with their food safety practices.
Oaten hay export markets include Japan for dairy and beef,
Korea, Taiwan and the Middle East.  Buyers prefer hay that
is clean, free from weeds and other contaminants, green
colour and palatable.  Food safety practices state that
declarations of chemicals used in the paddock must accom-
pany export loads.
Western Australia and South Australia are the main states
exporting oats and between them account for about 85 per
cent of Australian exports.  Western Australian oats are
ranked amongst the best quality in the world because of their
plumpness, kernel content, bright colour, low levels of
admixture, low pesticide use and low levels of moisture.
MAJOR VARIETIES
The suggested grain varieties are  Carrolup, Coomallo,
Dalyup, Hotham, Needilup, Pallinup A, Potoroo, Quoll A,
Toodyay and Wandering A.
The oat suggestions are divided into two grades, milling/
export and feed, with additional variety descriptions on
commonly grown hay varieties.  Currently the milling/export
grade is made up of non-dwarf oats, and the feed grade of
dwarf oats.
The decision to grow oats for milling or feed grade depends
on the follow factors:
(1) The premium paid for grain that is acceptable into the
milling grade;
(2) The relative yields of milling and feed varieties;
(3) Agronomic and disease constraints of the various
varieties;
(4) Quality characteristics of the variety, the likelihood that
you will be able to make milling grade especially with
hectolitre weight consideration.
CHARACTERISTICS OF OAT VARIETIES CONSIDERED SUITABLE FOR
NON-MILLING AND MILLING END MARKETS
NON MILLING/FEED MILLING
YIELD  Up to 20% higher Consistent
Attracting a market
paid premium
PLANT
Height Short or superseded Medium to Tall
milling varieties
Lodging and Decreased risk Risk associated
shedding associated with
high yielding
environments
QUALITY
Hectolitre wt Low High
Groat Percent Poor Excellent
The shortness of dwarf varieties may cause harvesting
problems in some situations, such as in low rainfall regions,
in rough paddocks (with mallee roots or rocks), with very late
planting, or on low fertility sites.  In such situations, con-
sider a non-dwarf oat variety.
OAT RECEIVAL STANDARDS FOR 2005/06
Full details of receival specifications can be obtained from
the Grain Pool of Western Australia or AgraCorp.  Other
grain traders can also be contacted directly.
Milling oats are received on the basis of quality including
hectolitre weight, free groats, screenings and moisture.
Unlike other cereals there is no receival standards for protein
or colour.  Limits do apply for foreign seeds and other
defects.
Most oat buyers are now paying different rates for varieties,
reflecting the relative grain quality.  This has altered which is
the most profitable variety for production.  Even within the
milling/export varieties end users often have a preference for
one variety over others.  Farmers need to check prices for
particular varieties with potential buyers to determine their
most profitable cropping options.
ON FARM FEED OAT GRAIN QUALITY
On-farm use is a significant outlet for Western Australian oat
grain.  The factors governing value for on-farm feeding of
stock are complex, but groat content (expressed as a percent-
age of the total weight of the grain) would be the most
important factor.  The groat is the soft inner grain remaining
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when the husk is removed from harvested grain.  Lignin
levels are also important as it directly relates to the digestibil-
ity of the grain.
Low lignin oats have been shown to be more digestible for
ruminant animals than high lignin oats, with studies showing
low lignin oats having approximately 15 per cent better
digestibility and 11 per cent greater metabolisable energy
than high lignin oats.
DISEASE
For information on oat leaf diseases see Farmnote No. 33/95
Leaf diseases of oats the disease reactions of varieties are
shown on the following page.  The major diseases that affect
oats are stem rust, leaf rust, Barley Yellow Dwarf Virus
(BYDV) and Septoria avenae blotch.  The severity of these
diseases changes with seasons and the economic implica-
tions are not known.  Septoria avenae blotch is the most
common oat disease occurring throughout the whole oat
growing region of Western Australia.  In some cases it has
been suggested that Septoria can cause up to 50 per cent
yield losses.  Septoria is a stubble born disease so multiple
oat crop paddocks should be monitored.
In the past both stem and leaf rust have been considered a
major threat for oat production in Western Australia.  Sea-
sons are at greater risk of rust outbreaks if rust was present
in the previous season, the green bridge (summer and
autumn green growth allowing carry over), and spring
conditions that are suitable.
Barley Yellow Dwarf Virus is common throughout the high
rainfall region is spread by aphids, and can cause significant
yield losses.  Sowing a resistant variety or using a aphid
anti-feed can provide some protection against yield loss.
During the 2003/04 season bacterial blights were reported
throughout many oat growing regions.  Blights need moist
conditions to spread and the crop normally outgrows the
infection during spring.
OATS FOR EXPORT HAY
Suitable variety
The majority of the hay processed in Western Australia is
sent to Japan.  It is used by Japanese dairy farmers as both a
fibre and an energy source.  Hay is therefore primarily graded
on its visual appearance, its smell and its taste for this
market.  Hay sourced for sale into the domestic market is
graded and priced based on its feed value.
When growing varieties for the export hay market, you need
to see if the oat variety you are growing is suitable.  It is best
to check with the hay export houses first as they may require
a specific variety for a particular market.  Carrolup is one
variety that is normally widely acceptable to the export
market.  The new hay varieties Wintaroo A and Brusher A
are gaining acceptance by the export hay companies.
It is also advisable to grow two varieties of differing maturity
so that not all your hay is on the ground at the same time
and subject to adverse weather conditions.  Earlier maturity
varieties are Carrolup, Brusher A, Swan and Wandering A.
Mid maturing varieties are Winjardie and Wintaroo A.   A
later maturity variety is Vasse.
The Department of Agriculture is currently working with the
South Australian Research and Development Institute to
develop hay varieties adapted to Western Australia and
undertake research that provide management advice on how
to maximise your returns from growing hay.  This edition of
the sowing guide contains no data for hay variety perform-
ance as we only have limited data from the last two years.  It
is anticipated that in the next edition of the sowing guide
that we will be able to publish yield and hay quality sugges-
tions for Western Australia.
The conclusions to date from the limited data we do have is
that hay yields of the milling variety Carrolup and feed
variety Wandering are similar to the best hay varieties
Winjardie, Brusher A and Wintaroo A.  It should be noted
that whilst hay yield is important, hay quality is also very
important.
Free from weeds & other contaminants
Weeds can cause downgrading or rejection to the export
market as there is a weed contamination limit of 5 per cent in
export hay.  There is also a nil tolerance to annual ryegrass
toxicity (ARGT) and prickly weeds such as doublegees.
INDIVIDUAL WEED LIMITS IN EXPORT HAY
Weed (contaminant) Limit in export hay (%)
Other cereal or wild oats 4
Broad-leaved weeds 2
Lupins 2
Ryegrass 5
Other grasses 3
Export hay must also have a low-nil level of other contami-
nants; such as sticks, dirt, rocks, live insects and twine.
Residual chemicals (ie. fungicides) can also be a problem as
buyers have limits on chemical residues and withholding
periods.
Good colour & appearance
Preferably oaten hay for the export market should be green
(usually 30 per cent of stems or more green), bright and free
from weather damage.  A pleasant or clean aroma (off aroma
indicating moisture problems) and no mould, stains or
disease (stem rust, leaf rust and Septoria) is desirable.  Stem
thickness is also important with fine, pliable stems favoured.
Premium quality hay usually has a stem thickness of 6 mm.
Some varieties have thick stems and are not preferred for sale
to Japan.
Low moisture content
12 per cent or less is the moisture content export hay must
have by shipment.  A level greater than 12 per cent to 14 per
cent can cause heating, mould and discolouration.
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Cut at the appropriate time
Selecting the appropriate cutting time is critical to achieving
bright green and dry hay, and maintaining yield and quality.
The main factors to consider when deciding on a suitable
cutting time are weather conditions (monitor weather
conditions to minimise the risk of rain damage on your cut
hay), growth stage and the effect on hay yield and quality.  If
growing hay for the export market, it is best to contact the
export houses as they may require a specific cutting time or
quality.  But as a general rule for green export hay, the best
cutting time seems to be the watery ripe stage (between late
flowering and milk stage).
Effect of hay cutting time on hay yield and quality
Yield and quality varies with hay cutting time.  The later you
cut your hay (to a certain point) the better the yield but the
lower the quality (and vice versa).  For example hay cut at the
boot stage will be greener but yields will be lower than hay
cut at the milk stage.  Therefore a compromise between yield
and quality has to be met.
While the early to mid-milk stage usually provides a satisfac-
tory compromise between quality and yield, cutting at the
watery ripe stage (the first stage of milk development) seems
to be the preferred time.  To test for watery ripe, remove the
top panicle from the plant, remove the base of the panicle
and squeeze between your thumb and forefinger.  If the grain
is at the watery rip stage it will ooze a clear, mucous like fluid.
If hay is cut too late (at the early dough stage) it is not
acceptable for export as quality rapidly falls.
RELATIONSHIP BETWEEN YIELD AND QUALITY OF HAY AT
DIFFERENT GROWTH STAGES.
Growth Stage Protein Digestibility Yield
(%) (%) t/ha
Ear emergence 10.9 71.2 7.6
Early milk 8.8 66.6 10.1
Early dough 8.3 61.3 12.2
Medium dough 6.3 55.6 13.3
Maturity 6.0 53.3 12.0
data from R. McLean, Department of Agriculture.
This table further conveys that the later you cut your hay
the lower the quality (protein % and digestibility %). Yet,
cutting time up until the medium dough stage shows yield
increases.
Premium quality hay will have at least 20 per cent water
soluble carbohydrates, a digestible dry matter above 62 per
cent, acid detergent fibre less than 33 per cent and neutral
detergent fibre below 55 per cent.  The amount of brown leaf
should be less than 10 per cent.  Hay with less than 10 per
cent water soluble carbohydrates, a digestible dry matter
below 54 per cent, acid detergent fibre less above 40 per cent
and neutral detergent fibre above 60 per cent is of poor
quality and will not be accepted by the export hay market.
ABIOTIC STRESSES
Waterlogging
Susceptibility to waterlogging of oats in trials has been
variable at different locations.  Oats are generally more
tolerant than other cereals.  Oats are the most tolerant cereal
at the seed stage (before germination).
Waterlogged oats are first noticed by growers as red leaves
or lighter green (chlorotic) plants in the paddock.  The
reddening or lighter green effect is in fact a nitrogen dilution
effect.  Assuming that uptake of nitrogen is limited during
waterlogging, only varieties that continue to grow under
waterlogging will appear to become more chlorotic.  Applica-
tion of nitrogen immediately after waterlogging can reduce
the effects of waterlogging.
There is little difference in waterlogging tolerance of oat
varieties.  In general, the higher yielding an oat variety is in
non-waterlogged situations, the higher yielding it is in
waterlogged situations.
HERBICIDE TOLERANCE
The level of tolerance of varieties will vary with the rate of
herbicide, the environmental conditions when the herbicide
is active in the crop, and for some herbicides, the stage of
growth.
The herbicides tested rarely reduce the yield of any variety
by more than 10 per cent.  For chlorsulfuron, however, at
recommended rates on Dalyup, over 50 per cent of trials gave
yield reduction in excess of 15 per cent.  Oats generally are
more sensitive to herbicides than other cereals and are more
likely to show yield reductions.  This is especially so with
the phenoxy herbicides 2,4-D and MCPA.  Of the phenoxy
herbicides available, MCPA amine is the preferred option
either in mixture or alone.  On phenoxy sensitive varieties
such as Mortlock and Carrolup A, it is important to keep
rates down, or when spraying at the higher rates, to apply
after pseudo-stem elongation (crop is becoming erect but
before jointing).
Oats may be scorched when treated with products contain-
ing bromoxynil.  Cold or frosty conditions at spraying are
likely to make damage worse.  Severe yellowing is likely with
bromoxynil and diflufenican mixtures, but yield is usually
not reduced.
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CHARACTERISTICS OF OAT VARIETIES
1 - 9 scale for growth characteristics: 1-9 scale for disease resistance:
1 = Extra poor 6 = Moderately good 1 = Extremely susceptible 6 = Moderately resistant
2 = Very poor 7 = Good 2 = Very susceptible 7 = Resistant
3 = Poor 8 = Very good 3 = Susceptible 8 = Highly resistant
4 = Moderately poor 9 = Excellent 4 = Moderately susceptible 9 = Immune
5 = Fair 5 = Intermediate
Variety Development Early Height  Straw Stem rust BYDV Septoria Leaf rust
Class Days Growth Class % Strength resistance resistance resistance resistance
-/+ 1-9 1-9 1-9 1-9 1-9 1-9
MILLING
Carrolup Medium 0 5 Short-med 99 7 3 4 - 2
Coomallo Early -6 6 Tall 112 7 3 7 - 6**
Euro Medium 0 - Short-med 95 - 3 3 3 3
Hotham Early -6 - Short 93 8 3 4 - 6**
Mortlock Medium 0 5 Short-med 100 7 5* 5 5 4
Murray Early -7 7 Short-med 95 6# 3 3 2 3
Pallinup A Early -6 6 Tall 112 7 6* 6 - 7**
Toodyay Early -6 6 Medium 103 7 3 3 - 6**
Yilgarn Early -5 6 Tall 113 6 2 - 2 7**
FEED
Dalyup Medium +3 5 V. Short 77 8 5 2 3 2
Echidna Medium +3 6 V. Short 78 8 7 3 2 4
Irwin Early -6 5 Tall 130 6 3 - - 3
Needilup Late +6 - V. Short 84 8 3 - - 3
Potoroo Medium -1 5 V. Short 86 7 3 4 - 7**
Quoll A Medium +6 - V. Short 80 8 7*** 6*** 6*** 7***
West Early -3 5 Medium 109 6 2 3 3 7**
Wandering A Medium 0 - V. Short 86 8 3 3 - 3
OTHER/HAY
Bandicoot Medium +3 4 V. short 77 8 4 3 - 5-6
Hay Medium +3 5 Short-med 97 8 3 6 6 -
Kalgan Medium +4 5 Short-med 91 8 3 6 7 3
Swan Medium +1 6 Tall 124 6 3 - 5 3
Vasse Late +8 - V. Short 78 8 3 7 7 7**
Winjardie Medium +1 6 Medium 106 6 3 6 3 3
Days -/+: Days earlier or later flowering than Mortlock.
Height %: Average height as per cent of Mortlock.
BYDV: Barley Yellow Dwarf Virus.
* Resistant to dominant strains of stem rust in Western Australia but show susceptibility to other strains.
** Resistant to the dominant race of leaf rust in the 1992 epidemic but show susceptibility to other strains
present in Western Australia.
*** Disease ratings from South Australia.
# Straw strength and shedding resistance poor in high rainfall areas.
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GRAIN CHARACTERISTICS OF MAJOR OAT VARIETIES
1 - 9 scale: 1 = Extra poor 4 = Moderately poor 7 = Good
2 = Very poor 5 = Fair 8 = Very good
3 = Poor 6 = Moderately good 9 = Excellent
Variety Hectolitre* Grain* Groat* Protein* Seed Oil Content
weight plumpness content content sizes
1 - 9 1 - 9 1 - 9 1 - 9 (mg)
MILLING
Carrolup 7 6 6 6 38 5
Coomallo 6 7 9 7 37 6
Euro 4 6 5 4 40 -
Hotham 7 6 6 7 37 6
Mortlock 6 7 6 8 40 5
Murray 5 6 5 4 36 -
Pallinup A 5 6 6 7 39 6
Toodyay 5 6 6 5 38 6
Yilgarn 5 7 7 4 41 -
FEED
Dalyup 5 6 1 6 37 5
Echidna 5 4 4 4 32 -
Irwin 5 6 4 5 38 -
Needilup 4 6 2 5 37 6
Potoroo 3 5 4 5 36 6
Quoll A 2 6 4 6 37 6
West 4 5 5 5 32 -
Wandering A 4 6 4 6 39 6
OTHER/HAY
Kalgan 5 4 3 5 33 -
Swan 5 5 5 4 38 -
Vasse 2 6 9 7 32 -
Winjardie 3 4 4 4 36 -
COLEOPTILE LENGTHS OF SOME OAT VARIETIES
Bandicoot ............................................................ VL
Carrolup ............................................................... M
Dalyup ................................................................. L
Echidna ................................................................ VL
Kalgan ................................................................. L
Mortlock ............................................................... L
Murray ................................................................. VL
Winjardie .............................................................. VL
Yilgarn ................................................................. VL
Varieties are grouped according to coleoptile length
after germinating in the dark for 12 days at 20o C.
VL - Very Long: greater than 90 mm
L - Long: 70 to 89 mm
M - Medium: 60 to 69 mm
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ESSENTIALS FOR A SUCCESSFUL OAT CROP
Site selection Select soils with at least 0.5 m of suitable root zone (freely drained, without hardpans or surface
crusting).  Oats have the reputation of tolerating poorer soils than wheat but the best crops are grown
on healthier soils.  Oats are considered less suited to heavier clay soils than wheat or barley but the
application of gypsum in such situations can improve yields.  Waterlogging will severely reduce yield
and quality so these areas should be sown earlier to reduce the detrimental effects.  Oats can be
grown in frost risk areas with yield losses being much lower than wheat.
Nutrition Soil tests for phosphorus (P), potassium (K), nitrogen (N) and pH can be used to help determine
fertiliser requirements.  Ensure phosphorus levels are adequate to reduce the risk of screenings,
improve hectolitre weight and groat per cent.  Potassium has also been shown to decrease screenings.
Rotation Legume based pastures and crops provide more nitrogen, which increases grain yield and protein
percentage (not a delivery standard).  Lower levels of applied nitrogen are often needed following a
good legume rotation.
Control grasses prior to the oat crop - Pasture manipulation or spraytopping in the previous pasture.  Control in the preceding
grain legume is essential to reduce root diseases and allows early sowing.  This is more important than
for other cereals as chemical options for weed control in the oat crop are limited.  Weed competition in
the crop will reduce yield.  PLAN TO AVOID INDUCING HERBICIDE RESISTANCE IN GRASSES.
Fertiliser Use a good phosphate and potassium fertiliser indicated by soil test and trace elements as indicated
by previous tissue tests.  Fertiliser rates should be determined by using local recommendations based
on budgeted yields and paddock histories.  Nitrogen fertilisers can be applied with equal effectiveness
at sowing (separated from the seed) or up to 6-8 weeks after sowing in most areas.  (For more informa-
tion see Bulletin 4283).
Seed Use plump good quality seed  from paddocks with a good fertiliser history.  Adjust seed rate accord-
ing to seed size and germination percentage to achieve a target plant population of between 185 and
250 plants per m² for non-dwarf varieties (depending on variety), and more than 240 plants per m² for
dwarf varieties to obtain maximum grain yield.  High seeding rates should be used for hay to decrease
weed competition and decrease stem thickness (about 100 - 120kg/ha).  Treat seed to control pests
and diseases where appropriate.  Where there is a likelihood of waterlogging, higher seed rates should
be used to compensate for reduced tiller numbers.  Also see section on weed control.
Variety and grade When choosing a variety consider the premium paid for grain that is acceptable into the milling grade,
verses the relative yields of milling and feed varieties.  Assess risk factors of specific varieties such as
disease, lodging risk, shedding risk and quality issues (i.e hectolitre weight).  Choose a variety which
will suit your end use.  See Hay crops section for selection of hay varieties.
Seeding method and depth - Depth of sowing should not be greater than coleoptile length (30 to 60 mm for most varieties).
Preparation of a good seed bed is essential for the successful production of naked oats.
Sowing time Match variety to sowing time.  Long season varieties should be sown first (late April to mid-May) and
short season varieties later (June).  As sowing is delayed the yields of all varieties will be reduced.
Before mid-May, crops should only be sown where weeds were thoroughly controlled in the previous
seasons.  Lodging and shedding is reduced when sowing is delayed but in doing this, yield is also
lowered.
Weed control Control of weeds in the crop by chemicals should be timely with respect to both weed size and
development of the crop.  Consult spraying guides, chemical representatives and development
officers for chemical advice.  Take care to rotate chemicals to delay inducing herbicide resistance.
Where weeds are likely to be a problem, the seeding rate can be increased.
Insect control Inspect crops regularly and control redlegged earth mite and lucerne flea during the seedling stage if
necessary.  Aphids should be checked and controlled from flag leaf stage and later in crops consid-
ered to be high-yielding (over 4 tonnes/ha).  Aphids can also transmit Barley Yellow Dwarf Virus
(BYDV).  If growing susceptible varieties in areas with moderate to high BYDV risk, then in some
cases spraying the crop with a synthetic pyrethoid at 4-5 weeks after sowing is advisable.
Harvest First harvest the varieties that are likely to shed or lodge.  Delaying harvest can lead to significant
lodging and shedding due to crop movement in the wind.  Care must be taken when harvesting milling
varieties to minimise the amount of dehulled grains.  Consider management of stubble for the succeed-
ing crop (straw length and spreading) and collection of grass seeds to reduce weeds in the next year.
Hull-less oat varieties are susceptible to harvest damage, adjustment to the harvester is therefore
critical.
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CARROLUP
Origin Registered 1993, Department of Agriculture (Western Australia).
Pedigree: Mortlock/5/Kent/Ballidu//Curt/3/Cortez/4/Tamo-312/2*West.
CVT number Oat 346
Classification Grain (milling/export).
Maturity Similar maturity to Mortlock.
Disease S to stem rust, VS to leaf rust, MS to Barley Yellow Dwarf Virus, N/A to septoria.
Other notes Very similar height and plant type to Mortlock (Mortlock being a parent of Carrolup).
Quality Carrolup has better hectolitre weight, groat per cent, and a lighter grain colour than Mortlock.  It is similar
in grain plumpness to Mortlock, but is slightly lower in protein.
COOMALLO
Origin Registered 1996, Department of Agriculture (Western Australia).
Pedigree: Brook/Lort//Mortlock.
Test name WAOAT0373
Classification Grain (milling/export).
Maturity Earlier than Mortlock, but not as early as Murray and Yilgarn.
Disease S to stem rust, MR to leaf rust (current dominant Western Australian races), R to Barley Yellow Dwarf
Virus, N/A to Septoria.
Other notes Tall, 112 per cent of Mortlock, but straw strength in trials has been similar to Mortlock.
Quality Potentially a very high quality oat, Coomallo has a lighter coloured grain and improved groat per cent and
grain plumpness compared with Mortlock.  Hectolitre weight and protein content are similar to Mortlock.
ESSENTIALS FOR A SUCCESSFUL OAT CROP... CONTINUED
Hay crops Choose a suitable variety for the anticipated market.  Increase seed and nitrogen fertiliser rates by at
least 20 per cent above those for a grain crop.  Pay particular attention to soil test results for phospho-
rus and potassium if repeated hay crops are taken from the same paddock.  There are specific require-
ments for the export markets that are different to usual on-farm needs (see Oats for Hay section).
Further Reading:
Herbicide resistant weeds. Department of Agriculture, Crop Updates Manual.
Nitrogen fertilisers for cereal production. Department of Agriculture, Bulletin 4283 (Agdex 110/541).
Oat Production Package, Department of Agriculture Farmnote no 63/2000 (Agdex 113/10).
Quality of oaten hay for export to Japan, Department of Agriculture Farmnote No. 39/95 (Agdex 113/10).
Oats: Starting from scratch: variety decisions, Department of Agriculture Farmnote No. 33/2002 (Agdex 113/31).
VARIETY DESCRIPTIONS - SUGGESTED VARIETIES MILLING GRAIN PRODUCTION
For an explanation of the disease ratings see the table ‘Characteristics of oat varieties’ (page 101).
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HOTHAM
Origin Registered 1997, Department of Agriculture (Western Australia).
Pedigree: West/Spear//Mortlock.
Test name WAOAT0421
Classification Grain (milling/export).
Maturity Earlier than Mortlock, but not as early as Murray and Yilgarn.
Disease S to stem rust, MR to leaf rust, MS to Barley Yellow Dwarf Virus, N/A to Septoria.
Other notes Shorter than Mortlock (93 per cent) with excellent straw strength.
Quality Good quality with similar groat percent to Mortlock, better hectolitre weight and slightly smaller grain.
PALLINUP A
Origin Registered 1994, Department of Agriculture (Western Australia).
Pedigree: Mortlock/5/(80Q:253)M127/Curt//Cortez (71Q:124)/4/IORN78.45/3/D. Palestine/Swan//M127/Curt.
Protected by PBR
CVT number Oat 359
Classification Grain (milling/export).
Maturity Earlier maturity than Mortlock, but not as early as Murray and Yilgarn.
Disease MR to stem rust, R to leaf rust,  MR to Barley Yellow Dwarf Virus.  While there are stem rust races in
Western Australia which can attack Pallinup A, it performed well in trials during the 1992 rust epidemics,
recording a low level of rust infection.
Other notes Tall, 112 per cent of Mortlock. Because of its height and maturity, Pallinup A may have straw strength
problems with early sowings and in high yielding situations.
Quality Pallinup A has similar groat per cent, and is similar in groat weight, protein content and grain colour
compared to Mortlock.  Hectolitre weight is less than for Mortlock.
TOODYAY
Origin Registered 1996, Department of Agriculture (Western Australia).
Pedigree: Mortlock/5/Fulmark/Newton//Swan/3/XBVT183/4/IORN78-45/3/Dwarf Palestine/Swan//M127/Curt.
Test name WAOAT0347
Classification Grain (milling/export).
Maturity Earlier than Mortlock, but not as early as Murray and Yilgarn.
Disease S to stem rust, MR to leaf rust, S to Barley Yellow Dwarf Virus, N/A to Septoria.
Yield Highest yielding milling oat.
Other notes Similar height to Mortlock (103 per cent) with straw strength between Mortlock and Pallinup A.
Quality Toodyay  is a good quality oat with lighter coloured grain of similar groat per cent to Mortlock.  Grain
plumpness and hectolitre weight are not as good as Mortlock.
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POTOROO
Origin Registered 1991, South Australian Department of Agriculture.
Pedigree: OX79; 119-20/OX80; 266-2H//Echidna.
CVT number Oat 385
Classification Grain (feed only).
Maturity Similar maturity to Dalyup, later maturing than Mortlock.
Disease S to stem rust, R to leaf rust, MS to Barley Yellow Dwarf Virus, N/A to septoria.
Yield Is the highest yielding feed variety in many areas.
Other notes Semi dwarf that is slightly taller, and has poorer straw strength than Dalyup.  Resistance and tolerance to
Cereal Cyst Nematode (CCN).  In Western Australia, CCN is not a major problem, only having been
identified in limited regions near Northam and Northampton.
Quality Potoroo is a small grained dwarf variety with poor hectolitre weight and groat percentage.
NEEDILUP
Origin Registered 1998, Department of Agriculture (Western Australia).
Pedigree : Avon/Swan//Jay cee/3/OT207/Swan//Moregrain/West.
Test name WAOAT2014
Classification Grain (feed only).
Maturity Later maturing than Dalyup.
Disease S to stem rust, S to leaf rust, N/A to Barley Yellow Dwarf Virus, N/A to Septoria.
Yield Adapted to southern high rainfall regions.
Other notes A tall, semi dwarf oat with good straw strength.
Quality Improved groat per cent, hectolitre weight and grain plumpness compared with Dalyup.
DALYUP
Origin Registered 1988, Department of Agriculture (Western Australia).
Pedigree: OT207/Swan//Moregrain/West.
CVT number Oat 225
Classification Grain (feed only).
Maturity Slightly later than Mortlock.
Disease INT to stem rust, VS to leaf rust, VS to Barley Yellow Dwarf Virus, S to septoria.
Other notes Semi dwarf, 77 per cent of Mortlock’s height.  Has excellent straw strength and shedding resistance.
Dalyup has medium maturity.  Its short straw may pose a problem in lower rainfall areas.
Quality Compared with the other dwarf oat varieties Needilup and Wandering, Dalyup has poorer feed quality, in
particular lower groat percentage.
VARIETY DESCRIPTIONS - SUGGESTED VARIETIES FOR FEED GRAIN PRODUCTION
For an explanation of the disease ratings see the table ‘Characteristics of oat varieties’ (page 101).
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QUOLL A
Origin Registered 1998, South Australian Research and Development Institute.
Pedigree: MIOLR-86/Bandicoot.
Protected by PBR
Test name 87080-2
Classification Grain (feed only).
Maturity Similar to Dalyup and Potoroo.
Disease R to stem rust, R to leaf rust, tolerant to Barley Yellow Dwarf Virus, MR to Septoria, (SA data).
Yield In South Australia Quoll A is suited to medium and high rainfall regions.  In Western Australia Quoll A
was outyielded by Dalyup and Potoroo, but may have an advantage in longer season environments when
disease pressure is high.
Other notes A semi-dwarf variety with excellent straw strength.
Quality In South Australian conditions Quoll A has similar hectolitre weight to Potoroo, and improved grain
plumpness.  Tests in Western Australia show Quoll A as having poorer hectolitre weight than Potoroo,
and improved grain plumpness.
WANDERING A
Origin Registered 1999, Department of Agriculture (Western Australia).
Pedigree: Mortlock/Echidna//OT207/Swan.
Protected by PBR
Test name WAOAT2052
Classification Grain (feed).
Maturity Similar to Dalyup.
Disease S to stem rust, S to leaf rust, S to Barley Yellow Dwarf Virus, N/A to Septoria.
Yield Adapted to medium and high rainfall regions.  Refer to yield comparison tables for each Agzone cell.
Other notes A tall, semi dwarf oat with good straw strength.
Quality Improved groat per cent, grain weight and plumpness, and oil content over Dalyup.
VARIETY DESCRIPTIONS - OTHER VARIETIES FOR SPECIALISED GRAIN PRODUCTION
For an explanation of the disease ratings see the table ‘Characteristics of oat varieties’ (page 101).
MORTLOCK
Origin Registered 1984, Department of Agriculture (Western Australia).
Pedigree: Elan-6161/3/Fulmark/Newton//Swan.
CVT number Oat 145
Classification Grain (milling/export).
Maturity Medium maturity.
Disease Rust tests have shown a lower level of stem rust infection on Mortlock than on Swan or West. Mortlock
contains rust resistance genes Pg1 and Pg2 and there are rust races present in Western Australia that can
attack varieties containing these genes.  Observations in Western Australia and South Australia indicate
that Mortlock may contain some additional type of rust resistance as it performs well in field conditions.
INT to stem rust, MS to leaf rust, INT to Barley Yellow Dwarf Virus, INT to septoria.
Other notes It is of short to medium height and strong straw.
Quality Plump grain, of excellent milling/export quality.  Its grain is superior to most other varieties in hectolitre
weight, groat percentage and protein content.  Considered Australia’s premium milling oat variety.
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SWAN
Origin Registered 1967, Department of Agriculture (Western Australia).
Pedigree: Kent/Ballidu.
CVT number Oat 3
Classification Hay or grain (feed).
Maturity Swan is of medium maturity.  It flowers about four days later than West.
Disease S to stem rust, S to leaf rust, N/A to Barley Yellow Dwarf Virus, INT to septoria.
Yield Swan is no longer suggested for grain because its yield is lower than that of current varieties.   Hay yield - At
Mount Barker, the hay yield of Swan has been slightly lower than that of Esk, Hay and Kalgan but it has been
greater than other common grain oat varieties.  Swan has widespread adaptation as an oat for hay production.
Other notes Very tall, 124 per cent of Mortlock.
Quality Grain quality - high quality with excellent hectolitre weight, grain plumpness and high groat content.
Hay quality - good digestibility but lower protein than other hay varieties.  Intermediate in thickness between
Winjardie and the dwarf varieties Hay and Kalgan.
VARIETY DESCRIPTIONS - VARIETIES FOR HAY PRODUCTION
For an explanation of the disease ratings see the table ‘Characteristics of oat varieties’ (page 101).
POSSUM A
Origin Registered 2003, South Australian Research and Development Institute and Agriculture Victoria.
Pedigree: ND863468/OX;059-58-10//Carrolup.
Protected by PBR
CVT number Oat 298329 and SV91024-7
Classification In South Australia is of milling standard.
Maturity Early-mid season maturing line.
Disease South Australian data suggests Possum A is MS to stem rust, MS to leaf rust, MS to Barley Yellow Dwarf
Virus, MS to septoria, S to bacterial blight.
Other notes Dwarf oat, similar in height and maturity to Echidna.  Better straw strength and standing ability than Euro.
Quality South Australian data suggests Possum A is similar in hectolitre weight to Euro but superior in screenings,
but slightly inferior for thousand grain weight and groat per cent.
WINTAROO A
Origin Registered  2001, South Australian Research and Development Institute.
Pedigree: MIOLRP 86-3/Echidna//Wallaroo
Protected by PBR
CVT number SV88083-4
Classification Hay or grain.
Maturity Medium maturing.
Disease S to stem rust, S to leaf rust, MR to Barley Yellow Dwarf Virus, MR to septoria, R and Tolerant to CCN.
Yield In South Australia Wintaroo A has improved grain yield and quality compared to Marloo.  Wintaroo A
performed well across a range of sowing dates, with maximum potential hay yield when sown early.
Other notes Tall (similar to Swan).  Resistant and has improved septoria resistance over Marloo and Swan.  Wintaroo is
rated as susceptible to leaf rust, but the rust develops at a slower rate compared to Marloo and Wallaroo.
Quality Grain protein and oil percent similar than Marloo.  Less screenings than Marloo.
CARROLUP
See description under “Varieties for Grain Production”
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VASSE
Origin Registered 1997, Department of Agriculture (Western Australia).
Pedigree: IORN-82-47 //(75Q:198) OT207/Swan.
Test name WAOAT0396
Classification Hay.
Maturity Very late maturing.
Disease S to stem rust, R to leaf rust, R to Barley Yellow Dwarf Virus, R to Septoria.
Yield Vasse has high hay yields in the very high rainfall, long season environments.  Grain yield is low.
Other notes A tall semi dwarf oat with finer straw than other semi-dwarf varieties.
Quality Vasse produces high quality hay with good digestibility, metabolisable energy and crude protein.  Where
grain is produced it is good quality for on-farm feed.
WINJARDIE
Origin Registered 1985, Department of Agriculture (Western Australia).
Pedigree: Fulmark/Newton//Swan/3/Kent/Ballidu (M127)//Curt.
CVT number Oat 146
Classification Hay or grain (feed only).
Maturity Slightly later than Mortlock.
Disease S to stem rust, S to leaf rust, MR to Barley Yellow Dwarf Virus, S to septoria.
Yield Hay yield - Trials at Mt Barker have shown Winjardie to be one of the higher yielding oats.  Limited hay
trials at other sites have shown Winjardie has wide application as a dual-purpose hay or grain oat variety.
Other notes 5 per cent taller than Mortlock.
Quality Grain quality - lower quality than Mortlock.  Lower hectolitre weight, groat content and grain plumpness
than Carrolup, Mortlock, Pallinup A and Yilgarn.  Winjardie will only be received into feed grade.
Hay quality - similar digestibility to Swan and better protein.  Tall, with thin straw.
WANDERINGA
See description under “Varieties for Grain Production”
WINTAROO A
See description under “Varieties for Grain Production”
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VARIETY SUGGESTIONS
VARIETY DISEASE RESISTANCE
LR
APRIL MAY JUNE JULY
SR BYDV
S.Strength
M
aturity
Please read the instructions on how to interpret this information (see page 7).
SPECIAL CONSIDERATIONS
Differential payment according to variety quality is a feature of the oat market. Relative varietal payments and yields
will determine the most profitable cropping option.
Herbicide tolerance - Some oat varieties are sensitive to certain herbicides.
AGZONE 1 H1 + M1
HOTHAM # E 8 3 6 4
MILLING / EXPORT:  NON-DWARF
Pallinup A E 7 6 7 6
TOODYAY # E 7 3 6 3
FEED:  DWARF
POTOROO # M 7 3 7 4
Dalyup M 8 5 2 2
Coomallo E 7 3 6 7
SR - stem rust    LR - leaf rust    BYDV - Barley Yellow Dwarf Virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
YIELD ANALYSIS  (MORTLOCK CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Milling:  Non-dwarf
Carrolup 1.95 106 (5) 1.58 106 (10) 1.87 105 (15) 0.7
Coomallo (<5) 1.57 106 (5) 1.88 105 (8) 0.7
Hotham (<5) 1.64 110 (5) 1.92 108 (8) 0.7
Mortlock 1.84 100 (7) 1.48 100 (12) 1.78 100 (19) *
Pallinup A 1.90 103 (5) 1.55 104 (10) 1.86 105 (15) 0.7
Winjardie (<5) 1.62 109 (5) 1.81 102 (6) 0.6
Feed:  Dwarf
Dalyup 1.92 104 (5) 1.73 117 (10) 2.04 115 (15) 0.9
Needilup (<5) (<5) 1.93 109 (5) 0.8
Potoroo (<5) (<5) 2.21 124 (5) >.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
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VARIETY SUGGESTIONS
S.Strength
Please read the instructions on how to interpret this information (see page 7).
VARIETY DISEASE RESISTANCE
LR
APRIL MAY JUNE JULY
SR BYDV
M
aturity
SPECIAL CONSIDERATIONS
Differential payment according to variety quality is a feature of the oat market.  Relative varietal payments and yields
will determine the most profitable cropping option.
Herbicide tolerance - Some oat varieties are sensitive to certain herbicides.
AGZONE 2 H2 + M2 + M3 + M4W
HOTHAM # E 8 3 6 4
MILLING / EXPORT:  NON-DWARF
PALLINUP # E 7 6 7 6
TOODYAY # E 7 3 6 3
FEED:  DWARF
WANDERING A # M 8 3 3 3
COOMALLO # E 7 3 6 7
POTOROO # M 7 3 7 4
Dalyup M 8 5 2 2
YIELD ANALYSIS  (MORTLOCK CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Milling:  Non-dwarf
Carrolup 2.65 103 (24) 2.38 106 (44) 2.57 105 (68) 0.7
Coomallo 2.60 101 (20) 2.47 110 (30) 2.59 106 (50) 0.8
Euro 2.63 102 (6) 2.36 105 (10) 2.54 104 (16) 0.7
Hotham 2.75 107 (20) 2.49 111 (30) 2.66 108 (50) 0.8
Mortlock 2.57 100 (41) 2.25 100 (55) 2.45 100 (96) *
Pallinup A 2.76 107 (27) 2.43 108 (44) 2.63 107 (71) 0.8
Possum A 2.78 108 (5) (<5) 2.69 110 (8) 0.9
Winjardie (<5) 2.15 95 (12) 2.38 97 (13) 0.4
Feed:  Dwarf
Dalyup 3.03 118 (29) 2.55 114 (43) 2.82 115 (72) >.9
Needilup 2.84 110 (19) 2.35 104 (18) 2.66 108 (37) 0.8
Potoroo 3.05 119 (17) 2.68 119 (20) 2.91 119 (37) >.9
Quoll A 2.93 114 (14) 2.48 110 (12) 2.76 113 (26) 0.9
Wandering A 3.13 122 (14) 2.81 125 (12) 2.98 122 (26) >.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
SR - stem rust    LR - leaf rust    BYDV - Barley Yellow Dwarf Virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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VARIETY SUGGESTIONS
VARIETY DISEASE RESISTANCE
LR
APRIL MAY JUNE JULY
SR BYDV
S.Strength
M
aturity
Please read the instructions on how to interpret this information (see page 7).
Hotham E 8 3 6 4
MILLING / EXPORT:  NON-DWARF
Pallinup A E 7 6 7 6
TOODYAY # E 7 3 6 3
FEED:  DWARF
Coomallo E 7 3 6 7
POTOROO # M 7 3 7 4
Carrolup M 7 3 2 4
DALYUP # M 8 5 2 2
AGZONE 3 MH3 + H4 + H5W + M5W
NEEDILUP # L 8 3 3 -
Quoll A M 8 7 7 6
Wandering A M 8 3 3 3
SPECIAL CONSIDERATIONS
Differential payment according to variety quality is a feature of the oat market.  Relative varietal payments and yields
will determine the most profitable cropping option.
Herbicide tolerance - Some oat varieties are sensitive to certain herbicides.
YIELD ANALYSIS  (MORTLOCK CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Milling:  Non-dwarf
Carrolup 3.23 106 (33) 2.83 106 (64) 3.09 107 (97) 0.8
Coomallo 3.28 108 (26) 2.84 106 (42) 3.12 108 (68) 0.9
Euro 3.33 109 (10) 2.83 106 (11) 3.14 108 (21) 0.9
Hotham 3.29 108 (26) 2.87 108 (43) 3.15 109 (69) 0.9
Mortlock 3.04 100 (49) 2.67 100 (82) 2.89 100 (131) *
Pallinup A 3.23 106 (32) 2.77 104 (65) 3.05 105 (97) 0.8
Possum A 3.50 115 (9) (<5) 3.20 111 (12) 0.9
Winjardie (<5) 2.68 100 (15) 2.96 102 (17) 0.6
Yiddah A (<5) (<5) 2.57 89 (7) 0.1
Feed:  Dwarf
Dalyup 3.85 127 (43) 3.22 121 (65) 3.51 121 (108) >.9
Needilup 3.86 127 (26) 3.23 121 (29) 3.48 120 (55) >.9
Potoroo 3.69 121 (29) 3.14 118 (31) 3.38 117 (60) >.9
Quoll A 3.73 123 (21) 3.05 114 (18) 3.34 116 (39) >.9
Wandering 3.76 124 (23) 3.22 121 (19) 3.45 119 (42) >.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
SR - stem rust    LR - leaf rust    BYDV - Barley Yellow Dwarf Virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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VARIETY SUGGESTIONS
S.Strength
Please read the instructions on how to interpret this information (see page 7).
VARIETY DISEASE RESISTANCE
LR
APRIL MAY JUNE JULY
SR BYDV
M
aturity
SPECIAL CONSIDERATIONS
Differential payment according to variety quality is a feature of the oat market.  Relative varietal payments and yields
will determine the most profitable cropping option.
Herbicide tolerance - Some oat varieties are sensitive to certain herbicides.
HOTHAM # E 8 3 6 4
MILLING / EXPORT:  NON-DWARF
Pallinup A E 7 6 7 6
TOODYAY # E 7 3 6 3
FEED:  DWARF
Wandering A M 8 3 3 3
Coomallo E 7 3 6 7
POTOROO # M 7 3 7 4
Dalyup M 8 5 2 2
AGZONE 4 L1 + L2 + L3
YIELD ANALYSIS  (MORTLOCK CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Milling:  Non-dwarf
Carrolup 2.04 105 (8) 1.77 105 (16) 2.05 105 (24) 0.7
Coomallo 1.95 101 (6) 1.92 114 (10) 2.09 107 (16) 0.8
Euro (<5) (<5) 2.01 103 (5) 0.6
Hotham 2.04 105 (6) 1.98 117 (10) 2.15 110 (16) 0.8
Mortlock 1.94 100 (9) 1.69 100 (17) 1.95 100 (26) *
Pallinup A 1.98 102 (8) 1.80 106 (17) 2.04 105 (25) 0.7
Winjardie (<5) 1.75 103 (10) 1.99 102 (12) 0.6
Feed:  Dwarf
Dalyup (<5) 1.91 113 (8) 2.25 116 (10) 0.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
SR - stem rust    LR - leaf rust    BYDV - Barley Yellow Dwarf Virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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VARIETY SUGGESTIONS
VARIETY DISEASE RESISTANCE
LR
APRIL MAY JUNE JULY
SR BYDV
S.Strength
M
aturity
Please read the instructions on how to interpret this information (see page 7).
SPECIAL CONSIDERATIONS
Differential payment according to variety quality is a feature of the oat market.  Relative varietal payments and yields
will determine the most profitable cropping option.
Herbicide tolerance - Some oat varieties are sensitive to certain herbicides.
AGZONE 5 L4 + L5 + M4E + M5C + M5E
Hotham E 8 3 6 4
MILLING / EXPORT:  NON-DWARF
Pallinup A E 7 6 7 6
Coomallo E 7 3 6 7
FEED:  DWARF
POTOROO # M 7 3 7 4
Carrolup M 7 3 2 4
DALYUP # M 8 5 2 2
TOODYAY # E 7 3 6 3
YIELD ANALYSIS  (MORTLOCK CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Milling:  Non-dwarf
Carrolup (<5) 1.63 108 (16) 1.91 106 (19) 0.7
Coomallo (<5) 1.66 109 (10) 1.93 107 (11) 0.7
Hotham (<5) 1.60 106 (10) 1.90 106 (11) 0.7
Mortlock (<5) 1.51 100 (19) 1.80 100 (22) *
Pallinup A (<5) 1.57 104 (14) 1.90 106 (17) 0.7
Winjardie (<5) 1.43 95 (6) 1.76 98 (7) 0.4
Feed:  Dwarf
Dalyup (<5) 1.69 112 (12) 2.07 115 (13) 0.9
Needilup (<5) (<5) 1.93 107 (5) 0.7
Potoroo (<5) (<5) 2.16 120 (5) >.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
SR - stem rust    LR - leaf rust    BYDV - Barley Yellow Dwarf Virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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VARIETY SUGGESTIONS
S.Strength
Please read the instructions on how to interpret this information (see page 7).
VARIETY DISEASE RESISTANCE
LR
APRIL MAY JUNE JULY
SR BYDV
M
aturity
SPECIAL CONSIDERATIONS
Differential payment according to variety quality is a feature of the oat market.  Relative varietal payments and yields
will determine the most profitable cropping option’.
Herbicide tolerance - Some oat varieties are sensitive to certain herbicides.
AGZONE 6 H5C + H5E
HOTHAM # E 8 3 6 4
MILLING / EXPORT:  NON-DWARF
PALLINUP A # E 7 6 7 6
TOODYAY # E 7 3 6 3
FEED:  DWARF
CARROLUP # M 7 3 2 4
DALYUP # M 8 5 2 2
Needilup L 8 3 3 -
POTOROO # M 7 3 7 4
COOMALLO # E 7 3 6 7
Quoll A M 8 7 7 6
Wandering A M 8 3 3 3
YIELD ANALYSIS  (MORTLOCK CONTROL)
Sowing <= May 31 Sowing =>June 1 Overall Probability of
Yield % no. of Yield % no. of Yield % no. of outyielding
(t/ha) control trials (t/ha) control trials (t/ha) control trials control
Milling:  Non-dwarf
Carrolup 3.55 105 (10) 2.62 110 (17) 3.12 107 (27) 0.8
Coomallo 3.68 109 (6) 2.49 104 (11) 3.11 106 (17) 0.8
Euro (<5) (<5) 3.18 109 (5) 0.9
Hotham 3.68 108 (6) 2.62 110 (11) 3.18 109 (17) 0.9
Mortlock 3.39 100 (11) 2.39 100 (19) 2.92 100 (30) *
Pallinup A 3.98 117 (9) 2.48 104 (17) 3.16 108 (26) 0.9
Winjardie (<5) 2.60 109 (6) 3.14 108 (7) 0.8
Feed:  Dwarf
Dalyup 4.30 127 (9) 2.98 125 (18) 3.55 121 (27) >.9
Needilup 4.18 123 (6) 2.94 123 (8) 3.43 117 (14) >.9
Potoroo 4.29 127 (6) 2.87 120 (9) 3.49 119 (15) >.9
Quoll A (<5) (<5) 3.49 119 (6) >.9
Wandering A 4.08 120 (5) (<5) 3.43 117 (8) >.9
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
SR - stem rust    LR - leaf rust    BYDV - Barley Yellow Dwarf Virus
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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CANOLA
The spring-type canola (Brassica napus) grown in Western
Australian requires no cold to initiate flowering
(vernalization) and can be grown during our mild winters. It
is an extremely versatile crop adapted to many soil types and
produces a vegetable oil high in oleic fatty acid suitable for
many applications including margarine, shortening and
cooking oils. Canola is a man-made hybrid of two species of
the Cruciferae plant family; Brassica oleracea and Brassica
rapa. The word ‘canola’ itself comes from the words Canada
and oleic fatty acid.
The latest varieties have higher yields and improved oil
quality compared to the rapeseed varieties of the seventies
and eighties. International standards for canola means that it
has less than 30 micromoles of glucosinolates per gram of air
dried meal and less than 2 per cent erucic acid in the oil.
Western Australian canola seed typically contains over 40
per cent oil, 34 per cent protein and less than 15 micromoles
of glucosinolates per gram of air dried meal. Most plants of
the Cruciferae (mustard) family contain glucosinolates,
which are responsible for odour and palatability problems of
their products.  Glucosinolate content is high in the weed
species of the Cruciferae family like wild turnip and wild
radish. These are highly competitive weeds in canola and
can be serious contaminants of the harvested seed.
PRODUCTION
The canola industry in Western Australia is worth over $200
million to the state economy.  Canola is now the predominant
oilseed crop grown in WA, with 420,000 hectares grown in
2004, it is the fourth largest crop in the state after wheat,
barley and lupins.  Canola is an important component of
farming systems because of its rotational benefits and
buoyant markets for canola oil.  Improvements in varieties,
management practices and information provided to canola
growers have expanded the interest in this crop.  Growers
can anticipate yields from one to three tonnes per hectare
depending on which rainfall zone they are in and their
management input.  Canola is a high-risk crop compared to
cereals but with good management and close adherence to
best management packages, growers can anticipate good
returns and improved farming systems from growing canola
in the south west of Western Australia.
MARKETING
A consistent supply of canola from Western Australian has
enabled an increase in export and domestic market opportu-
nities over the past decade.
Japan is currently the primary export market of Western
Australian wholeseed canola, followed closely by Bangla-
desh.  New markets with enormous potential continue to be
developed by the Grain Pool of Western Australia (part of
the Cooperative Bulk Handling Group of Companies) such as
China, Korea and Europe.
The Grain Pool of Western Australia, as a statutory authority,
has sole marketing rights for canola but recent changes have
allowed domestic crushers to purchase directly from grow-
ers.  It is possible to obtain special export licenses for bulk
shipments through the Grain Licensing Authority in Western
Australia. Canola oil has recognised health properties and is
used increasingly in an array of human foodstuffs.  Domesti-
cally, the local oilseed crushers provide oil for a wide range
of food products including margarine and cooking oils, while
the high quality meal by-product is sold into local feed
markets. There is no commercial planting of genetically
modified canola varieties in Western Australia.
Oilseed marketing is about supplying a high quality product
consistently into the market place - canola is no exception to
this.  Buyers purchase canola seed on a clean seed basis at
6.0 per cent moisture.  There are low tolerances for admixture
(less than 2.0 per cent foreign matter) especially into the
premium priced Japanese market, which imports about 1.8
million tonnes annually. The price for canola seed is based
on an oil content of 42 per cent and premiums and discounts
may vary from year to year.
Total canola production in Australia is expected to be 1.3
million tonnes in 2004/05.  Most of the canola in the eastern
States is used domestically.  Canola prices follow world
supply and demand trends for vegetable oils, especially
soybean oil prices.  Western Australian canola is very
dependent on the export market and therefore must accept
world prices for canola. There is a demand for high quality
vegetable oils within Australia and in the international
marketplace and the long term prospects are promising.
Contact the Grain Pool of Western Australia, AgraCorp,
Riverland Oilseed Processors Pty Ltd, or Kojonup Oils for
further information on marketing canola.
GROWING REQUIREMENTS
Canola is not limited to the high rainfall zones.  It can be
grown in areas with rainfall as low as 350 mm annually,
because of the release of short season varieties such as
ATR-Stubby A, Trigold A, Trilogy A, Tranby A and ATR-
Eyre A.  Longer season varieties are grown in areas west of
the Albany Highway with more than 500 mm annual rainfall.
The highest yields of canola in medium rainfall areas are
usually obtained from a late April to late May sowing, or in
the high rainfall districts from an early June sowing.  Early
sown canola yields better and has a higher oil percentage, as
they flower during cooler weather.
VARIETIES
All canola varieties currently being grown in Western
Australia belong to the species Brassica napus, with good
blackleg resistance, although varieties differ in the degree of
resistance.
Today growers have more herbicide tolerant varieties to
choose from, these include triazine tolerant varieties and
imidazolinone tolerant or the CLEARFIELD™ varieties. The
CLEARFIELD™ system introduced for the first time the
concept of a seed and chemical package to add to the
grower’s choices.
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Management decisions, like time of sowing and paddock
selection, far out-weigh the choice of variety in terms of yield
benefit.
When choosing the best canola variety for your district, the
critical factors to consider are:
• maturity relative to the length of the growing season.
• blackleg disease resistance.
• yield.
• oil content.
DISEASE
There are large differences between the varieties in their
adult plant resistance to blackleg stem canker.  There is a
need to maintain good management and hygiene practices to
keep the disease to a minimum, particularly at the seedling
stage.  Prevention is the best way to manage blackleg
disease in canola.  For this, select the best adapted variety
with the highest Western Australian blackleg resistance
rating for your district.   It is important to avoid paddocks
with recent canola stubble (1-3 years) and reduce existing
stubble by burying, or raking and burning (provided there is
no erosion risk).  Where possible, plant canola on the
windward side from previous canola crops to reduce the risk
of infection by windborne spores.  More information on
timing of spore emergence (Blackleg Sporacle model) is
provided via Pestfax and could provide an important deci-
sion aid for canola growers in terms of blackleg disease.
OIL CONTENT
Oil is the most valuable component of canola seed.  It is
primarily influenced by variety, but environment has a
significant influence on the final oil content of the seed.
High temperatures and low soil moisture during pod devel-
opment can reduce the potential oil content by 3 to 5 per
cent, earlier planting can minimise this effect.  Timing of the
harvest operation can have some influence on the final oil
content.  The CLEARFIELD™ and the conventional varieties
typically have up to two per cent better oil than the triazine
tolerant varieties.
TRIAZINE TOLERANT LINES
When weeds are present, the triazine tolerant canolas will
tolerate high rates of triazine chemicals, both pre- and post-
emergent.  Planting triazine tolerant canola allows the use of
alternative grass control measures to combat herbicide
resistance in ryegrass.  Pre-emergent herbicides (eg.
trifluralin, Avadex®) will minimise the development of
herbicide resistance to triazines in grass weeds.
Triazine residues may affect next year’s wheat crop.  Post-
emergent applications especially may not have sufficient
time to degrade fully before the season ends.  See Farmnotes
51/96 and 85/2001 for more detail.
Current triazine tolerant canola varieties should be sown no
later than the end of May in the medium to low rainfall zones.
Triazine resistant varieties may yield up to 20 per cent less
than normal canola varieties in the absence of weed competi-
tion.
CLEARFIELD PRODUCTION SYSTEMS
The CLEARFIELD™ Production system for canola was
introduced in 2000.   This system integrates herbicide
tolerances in canola to the imidazolinone group of chemicals,
which are effective in controlling many broadleaf and grass
weeds in canola.
ONDUTY® consists of two imidazolinone chemicals with
improved activity on weeds and further minimises the risk of
resistance in weeds from developing too rapidly.  Weeds
which already exhibit Group B resistance may exhibit a low
level of resistance to ONDUTY®.
Carry-over residues from the imidazolinone herbicide can
effect the growth of following crops or pastures. A minimum
of 250 mm of rainfall needs to occur between spraying the
ONDUTY® and the sowing of a cereal crop following
CLEARFIELD™ canola to meet minimum plant-back
requirements.  Pulse crops are tolerant of imidazolinone
residues and have no plant-back period.  If residues are
suspected, a CLEARFIELD™ wheat could be planted but no
imidazolinone should be applied to adhere to best manage-
ment practice strategies.
Growers must refer to the CLEARFIELD™ Production
System Best Management Practice Manual for Canola
(available from retailers) to obtain detailed information on
managing these varieties in the farming system.
SEED QUALITY AND STORAGE
The most expensive seed is seed that does not perform.  The
Department of Agriculture advises growers to renew their
canola seed every year with quality assured seed, or at least
every second year.  Canola is able to cross-pollinate with
neighbouring plants by up to 30 per cent of their flowers.
The longer seed is retained on-farm, the more out-crossing
occurs and genetic segregation produces ‘off’-type plants.
These ‘off’-type plants can differ in grain quality and
maturity from the main population of canola plants in the
paddock.
Growers should also consider seed size if retaining seed.
Bigger seed (>1.8mm) can improve seedling vigour and early
trial data shows a yield increase in sowing large seeded
canola.
FURTHER INFORMATION
Profitable Canola Production in Your District
Bulletin 4492, 4411, 4491, 4407, Department of Agriculture.
Managing Blackleg
Bulletin 4471, Department of Agriculture.
Reaping the Good Oil
video by the Department of Agriculture
(GR134 from Rural Connect).
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CHARACTERISTICS OF MAJOR CANOLA VARIETIES
1 - 9 Blackleg scale - based on adult plant stem canker in WA and per cent plant survival in accredited nurseries throughout Australia
1 - 9 scale for growth characteristics: 1-9 scale for disease resistance:
1 = Extra poor 6 = Moderately good 1 = Extremely susceptible 6 = Moderately resistant
2 = Very poor 7 = Good 2 = Very susceptible 7 = Resistant
3 = Poor 8 = Very good 3 = Susceptible 8 = Highly resistant
4 = Moderately poor 9 = Excellent 4 = Moderately susceptible 9 = Immune
5 = Fair 5 = Intermediate
Plant Characteristics Blackleg Oil Seed
Variety Flowering Height WA Stem National Survival Content Size
Class Canker Rating (mg)
Triazine tolerant:
ATR-Beacon A Early-mid Medium 6 6.0 5 3.2
ATR-Eyre A Early-mid Medium 3 4.5 6 3.2
ATR-Grace A Mid-Late Medium-tall 6 6.5 5 3.3
ATR-Hyden A Mid Medium 6 6.5 5 3.6
ATR-Stubby A Early-mid Short 4P 6.5 5 4.0
Clancy Mid Medium 5 6.5 4 3.0
Karoo A Early Short-Medium 3 3.5 4 3.2
Surpass 501TT A Early-mid Medium 8*P 8.5 8 3.5
TI1Pinnacle A Early-mid Medium-tall 5 5.5 5 3.2
Tribune A Early-mid Short-Medium 8+P 8+P 4 3.6
Trigold A Early Short-Medium 3p 4.0P 7 3.3
Trilogy A Very early Short 5P 7.0P 4 4.2
Tranby A Very early Short 3 4.5 6 3.8
Tornado TT A Early-mid Medium 7P 7.5 6 3.9
CLEARFIELDTM System:
44C73 A Early-mid Short-Medium 4 5.0 8 3.6
44C71 A Mid Medium 5 5.0 8 3.8
45C75 A Mid Medium-tall 5 6.0 7 3.4
46C76 A Early-mid Medium 4P 7.0 5 3.2
Surpass 402CL A Early Short-Medium 8* 8.0P 8 3.8
Surpass 404CL A V. Early Short-Medium 7 8.5 9 3.5
Surpass 603CL A Early-mid Medium-tall 8* 9.0 7 3.6
Conventional:
45CO5 A Early-mid Short-Medium 6P 7.0 6 3.2
46CO4 A Early-mid Tall 5 7.0 4 3.3
Ag-Outback A Early-mid Medium 5 5.5 5 3.4
Ag-Castle A Mid Medium - 7.0 9 3.7
AV-Sapphire A Mid Medium 6 7.0 8 3.4
AV-Spectrum A Early-mid Short-Medium 5P 7.0 6 3.3
Charlton A Mid Medium-tall 6 6.0 6 3.4
Dunkeld A Mid-late Medium-tall 5 6.0 6 3.8
Lantern A Early Medium-tall 4P 6.0 9 3.5
Monty A Early Medium 4 4.5 6 3.7
Mystic A Early Medium 4 5.0 8 3.0
Oscar A Mid Medium 4 5.0 5 3.2
Rainbow A Mid Medium 6 5.5 5 3.2
Rivette A Early-mid Medium 3P 5.5 7 3.7
Skipton A Mid Short-Medium 6P 6.5P 8 3.5
Surpass 600 A Mid-late Medium-tall 5 6.0 8 3.4
Hybrid:
Hyola 43 A Early-Mid Medium 8*P 7.5P 8 3.2
Hyola 60 A Mid Tall 8* 9.0 8 4.0
Hyola 61 A Mid Medium-Tall 4P 7.5P - -
P Provisional, insufficient data to meet ACAS standards.
* Single dominant gene for blackleg resistance from B. sylvestris
** Sylvestris resistance gene is ineffective in the presence of new strains of blackleg fungus
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ESSENTIALS FOR A SUCCESSFUL CANOLA CROP
Paddock selection This is critical for a successful canola crop.  Avoid paddocks prone to waterlogging or wind erosion,
paddocks alongside last year’s canola stubble and paddocks with broad-leaved weeds, particularly
wild radish, turnip, mustard and doublegee (unless you are planting a TT or IT canola variety).
Soil type Canola grows well on most soil types, however it prefers well-drained gravel soils, red loams, sandy
loams and deeper duplex soils.  Compaction layers should be broken up by deep ripping to allow
better canola root penetration. Soil pH levels (in calcium chloride) of 4.5 to 8.0 are suitable.  Soil test
paddocks for pH, phosphorus and potassium levels.  Soils with pH below 4.5 in calcium chloride need
2-3 tonnes of lime per hectare.
Rotation Today canola is grown as a cleaning crop in continuous cropping systems. Typically grown in
rotation with cereals throughout the grainbelt, its ability to reduce the level of grass weeds and
diseases carried through into cereals, strengthens its position as an excellent break crop in Western
Australia.
The highest yields can be achieved by growing canola after a good legume pasture which sets the
paddock up for cereals in the following year.  At least one year is recommended between canola crops
in the same paddock and avoid planting adjacent to previous years canola stubble wherever possible.
Varieties When choosing the canola variety for your district the critical factors to consider are; relative matu-
rity, blackleg disease resistance, yield and oil content.  There are now three types to choose from:
Conventional (not tolerant to triazines or imidazolinones) varieties:  Maturity ranges from early,
through early/medium, medium, to medium/late.  Only traditional herbicide control measures can be
used on these.
Triazine tolerant (TT) varieties:  Maturity ranges from early to late and atrazine can be applied pre-
and post-emergent to all these varieties.
Imidazolinone tolerant (IT) varieties:  Early and medium/late maturities. Varieties are marketed as a
package of seed and herbicide by the seed companies Pacific Seeds, Pioneer Seeds and BASF. Known
as the CLEARFIELD™ system, these varieties have significantly improved oil and yield potential over
the triazine tolerant varieties.  The imidazoline belongs to the Group B herbicide and residues need to
be managed when including them in the rotation.
Remember that all current and future varieties are covered under Plant Breeders Rights (PBR).
Farmer to farmer trading of canola seed for planting is not allowed.
Blackleg All canola stubbles of any age are sources of Blackleg inoculum.  An integrated strategy to minimise
blackleg includes:
*  Select a suitable variety with the highest blackleg resistance rating.
*  Plant new crops as far away as possible from paddocks containing canola residue.
*  Keep rotations as far apart as possible, preferably one in four years.
*  Strategic use of Impact-In-Furrow® or Jockey®.
Seed quality Quality assured canola seed should only be used for a maximum of 2 years before being replaced.
Farmer dressed seed retained for the following season should be graded thoroughly and tested for
germination percentage, purity and weeds.  Larger seed (> 1.8mm) will increase seedling vigour and
this can lead to increased canola yields.
Seeding depth Sow 2 to 3 centimetres into moisture.  If sowing canola after May, sow at 1 to 2 cm for rapid emer-
gence.  Be wary of varying soil types within paddocks.  Seeding equipment may sink further in sandy
soils and change the seed depth. Modified cups are available for air seeders that diffuse the air
pressure and reduce seed bounce giving a better uniformity in seeding depth.
Seed rate Seed at a rate of 4 to 6 kg per hectare.  Lower the seeding rate to 3 to 4 kg per hectare for zero-till
seeders.  Calibrate seeding equipment every year, particularly when retaining and using older seed, as
seed size may vary.  The optimum plant population is 50 to 80 plants per square metre three weeks
after sowing.
Seeding technique Best establishment for canola occurs when the seed is pressed into a firm seedbed and covered with
loose soil, which acts to insulate the seedbed from moisture loss. On sandy soils, use a light roller or
press wheels to maximise seed-to-soil contact and improve establishment.  Deep Blade Systems are
very effective for establishing canola on sandy soils.  On soils subject to wind erosion, minimum till
with increased seeding rates is the preferred option.  Zero-till seeders with press-wheels give excellent
establishment and lower seeding rates can often be used.  Avoid placing more than 15 units of
nitrogen with the seed as this increases the likelihood of nitrogen toxicity, which affects seedling
emergence, especially in a drying seedbed.
PAGE 120
THE CROP VARIETY SOWING GUIDE 2005
www.agric.wa.gov.au/cvt
ESSENTIALS FOR A SUCCESSFUL CANOLA CROP... CONTINUED
Time of sowing Canola should be sown as early as the season allows, but not before mid April.  Where possible,
maximise the effectiveness of knockdown weed control before seeding.  Dry sowing is an option for
growers in the northern and eastern regions when using TT canola, but does not always lead to good
crop establishment.
Fertiliser Apply nitrogen at sowing and up to 6 weeks after emergence except where soils are prone to leaching,
then delay application till four weeks after sowing.  Canola requires twice as much sulphur as cereals
and deficiency may be experienced on sandy paddocks that have had a history of DAP or low rates of
superphosphate.  For the medium rainfall zone, nitrogen rates for canola are:  after pasture or lupins
apply 20 to 50 kg N/ha; after cereal apply 45 to 70 kg N/ha.  (Refer to Profitable Canola in Your District
– Regional Production package: Guide for the best bet fertiliser management strategy for canola in
your district).
Weed control It is important to control capeweed in the previous season otherwise it will attract insect pests such as
vegetable weevil.  It is essential that knockdown weed control is first class.  Use appropriate grass
control measures to maximise the break crop properties of canola. Trifluralin is an option for pre-
emergent weed control.  Only Lontrel® can be used as a post-emergent broadleaved weed control in
conventional canola.  It is very effective on capeweed. Canola is highly sensitive to S.U. RESIDUES.
CLEAN THE BOOM THOROUGHLY!
Insect control Check emerging canola crops twice a week for the presence of insects and implement control measures
immediately if they are found.  Pay special attention to the control of redlegged earth mite, bryobia
mite and vegetable weevil.  These pests can go undetected until the damage is done.  In many districts
and especially if growing canola after pasture, the use of a synthetic pyrethoid  (eg. Dominex® or
Fastac®) with the knockdown herbicide can significantly reduce invasion by these pests.  Alterna-
tively, an application of Talstar ® or  Endosulfan as bare earth treatments immediately after sowing can
give good residual protection against mites.
Diamondback moth has been a significant problem for canola growers in previous years, especially in
the northern wheatbelt.   Regular monitoring of this insect throughout the season using a sweep net is
essential.  Control of this pest during late flowering to pod fill can be difficult.  For advice on the
correct management strategy of this pest in canola refer to Farmnote No. 140/00.  In severe invasions
of Diamondback moth two insecticide treatments during flowering and up to pod fill stage would need
to be applied.
Aphids also attack canola throughout the season and they are often attracted first to areas of crop
under stress.  There is evidence of variety differences in susceptibility. Recent research work has
found that in the medium to high rainfall areas, canola can compensate for minor damage by turnip
aphids.  However, Cabbage aphid can cause more damage and will need to be controlled earlier to
prevent a large increase in aphids numbers during the stem elongation stage. Crops in the low rainfall
are more susceptible to damage by aphids as they have less time to compensate for any damage.
Thresholds for spraying aphids can be found in Farmnote No 45/2004.
Remember: stressed crops will always suffer more from insect attack.
Windrowing Canola crops that are expected to yield over 1.0 t/ha are best managed by windrowing (or swathing)
before harvest.  Canola dries more evenly in the windrow, reducing harvest losses.  Windrow when 50
to 60 per cent of the seed in the pods have changed from green to brown or black.
Check the cereal crop sown following a canola for wavy variation in growth, which could indicate a
fertility problem with the paddock.
Harvest Harvest only when moisture content is below 6.0 per cent.  Harvest begins approximately 2 to 3 weeks
after windrowing. Direct heading instead of windrowing in the northern grainbelt can be considered
for areas less than 100 hectares, especially with the new shorter varieties.  The installation of aeration
in on-farm storage will make direct harvesting more manageable and allow direct harvesting at slightly
higher moisture (eg. 10 – 11 per cent) .
See video - Reaping the Good Oil.  Free to hire from the Department of Agriculture.
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VARIETY DESCRIPTIONS - SUGGESTED TRIAZINE TOLERANT VARIETIES
ATR-BEACON A
Origin Registered and released commercially in 2002, tested as TN 4. Bred by Agriculture Victoria.  Agseed  Re-
search Pty Ltd. has the license rights in Australia.  Seed production and marketing is by Dovuro Pty Ltd.
Protected by PBR.
CVT number Canola 10055
Maturity Flowers about 7 days later than Karoo A and matures slightly later, similar to ATR-Hyden A.
Disease Limited testing for resistance to blackleg disease gives a moderate level of resistance, better than Karoo A,
not as good as Surpass 501TT A. WA blackleg resistance rating 5.0.
Yield Limited testing by the Department of Agriculture shows a higher yield than ATR-Eyre A and ATR-Hyden A
only in high rainfall regions. With a later maturity than Karoo A, ATR-Beacon A is best suited to early
sowings in the medium rainfall (450-700 mm) zones.
Seed Lower oil than Surpass 501TT A and similar to ATR-Eyre A.
Herb. Tol. Triazine tolerant
Comments Mid maturity, suited to medium to low (<450mm) rainfall zones.  A replacement variety for Karoo A.
ATR-EYREA
Origin Registered and released commercially in 2002, tested as TO 003. Bred by Agriculture Victoria.  Agseed
Research  Pty. Ltd. has the license rights in Australia.  Seed production and marketing is by Dovuro Pty. Ltd.
Protected by PBR.
CVT number Canola 3001009
Maturity Flowers about 2 days later than Karoo A, but has similar maturity.
Disease Low level of resistance to blackleg disease, similar to Karoo A, lower than ATR-Beacon A, not as good as
Surpass 501TT A. WA blackleg resistance rating 3.0P.
Yield Limited testing by the Department of Agriculture has given yields less than Surpass 501TT A, ATR-Beacon
A and Karoo A in the medium rainfall (325-450 mm) and low rainfall (less than 325 mm) zones. ATR-Eyre A
is best suited to early sowings in the wheatbelt.
Seed Tests in recent years show higher oil than ATR-Beacon A and ATR-Hyden A, but not as high as Surpass
501TT A.
ATR-HYDEN A
Origin Registered 2000, tested as AGA99-27.  Bred by Agseed Research.
Seed production and marketing by Dovuro Pty. Ltd.
Protected by PBR
Maturity Flowers 7 days later than Karoo A similar maturity to ATR-Beacon A.
Disease Higher blackleg resistance than Karoo A, blackleg resistance rating 6.0.
Yield In limited testing by the Department of Agriculture, yields were slightly higher than ATR-Beacon A and
ATR-Eyre A in the medium rainfall (325-450 mm) zone. ATR-Hyden A is best sown early May.
Seed Better oil and protein than ATR-Beacon A, not as high as ATR-Eyre A.
Herb. Tol. Triazine tolerant
Comments Mid-early maturity, suited to medium to low (<450mm) rainfall zones.
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ATR- STUBBY A
Origin Registered 2003, tested as AGT 103. Bred by Monsanto Australia. Seed production and marketing by Dovuro.
Protected by PBR.
CVT number Canola 10212
Maturity Early maturing, similar to ATR-Eyre A.
Disease Limited blackleg disease testing gives a high level of resistance, better than ATR-Eyre A and ATR-Hyden A.
Yield Limited testing by the Department of Agriculture shows high yields in medium to low rainfall zones.
Seed Limited tests show intermediate oil, similar to ATR-Hyden A and ATR-Beacon A, not as high as ATR-Eyre A
or Surpass 501TT A.
Herb. Tol. Triazine tolerant
Comments Early maturing, high vigour variety with a short, compact growth.  Suitable for the medium to low rainfall
(<450mm) zones.   A replacement variety for Karoo A.
TI1-PINNACLE A
Origin Registered 1996, tested as TI 1, bred by Agriculture Victoria.  Ag-Seed Research Pty. Ltd. has the license
rights to TI1-Pinnacle A in Australia.  Seed production and marketing is by Dovuro Pty. Ltd. under a sub-
license agreement.  Released commercially in 1997.  No longer marketed from 2005.
Pedigree: 88-001R6*3-7,B483/RX5*//BLN 312.
Protected by PBR.
CVT number Canola 29523
Maturity Flowers 6 days later and matures later than Surpass 501TT A.
Disease Moderately resistant to blackleg, better than Karoo A not as high as Surpass 501TT A. WA blackleg
resistance rating 6.0.
Yield Slightly lower yield than Surpass 501TT A in the high rainfall (>450 mm) zones. Has given high yield in the
south east (Esperance) region.
Seed Oil content not as high as Surpass 501TT A or ATR-Grace A.
Herb. Tol. Triazine tolerant
Comments Medium-tall height, similar to ATR-Grace A. Becoming superceded for sowing in medium to high rainfall
areas.  TI1-Pinnacle A is a mid to late maturing triazine tolerant variety, suited to the 400-800 mm rainfall
zones.
SURPASS 501 TT A
Origin Registered 2000, tested as PACN 147.  Bred and marketed by Pacific Seed Pty Ltd.
Protected by PBR
CVT number Canola 10053
Maturity Between ATR-Beacon A and ATR-Eyre A, similar to ATR-Hyden A and 44C73 A.  Longer flowering period
but faster pod maturity phase than the other triazine tolerant varieties.
Disease High blackleg resistance rating of 8.0+.
Yield Limited testing by the Department of Agriculture shows highest yielding triazine tolerant variety in the
medium to high rainfall (325-450 mm) of the northern zones.
Seed Highest oil in the triazine tolerant varieties, similar to 44C73 A and Surpass 402CL A.
Herb. Tol. Triazine tolerant
Comments A mid toearly maturity variety, suited to medium to high (400-600 mm) rainfall zones.
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TORNADO TT A
Origin Registered 2004, tested as PAC2015.  Bred and marketed by Pacific Seeds.
Protected by PBR
Maturity Early to mid, similar to ATR-Stubby.
Disease Excellent tolerance to blackleg.
Yield High yielding in all AgZones.
Seed Good oil content, slightly better than ATR-Stubby.
Herb. Tol. Triazine tolerant
Comments Suitable for all regions, a replacement for Surpass 501TT.
TRIBUNE A
Origin Registered 2004, tested as CBWA-004.  Bred by Canola Breeders Western Australia Pty Ltd.  Marketing agent
Graintrust with seed production and distribution through PlantTech.
Protected by PBR.   An End Point Royalty applies to this variety.
Maturity Early-mid maturity.  Flowers and matures similar to ATR-Stubby.
Disease The “sylvestris” resistance gene in this variety is ineffective in the presence of new blackleg strains.  Trib-
une A is not recommended for areas with moderate to high risk of blackleg.  Use with fungicide seed dress-
ing or fungicide in furrow.
Yield Low yield potential in the presence of new blackleg strains that attack “sylvestris” resistance varieties.
Seed Seed oil equivalent to ATR-Stubby and ATR-Beacon.
Herb. Tol. Triazine tolerant
Comments An early-mid maturing and triazine tolerant variety with medium height and compact growth.
TRANBY A
Origin Registered 2004, tested as WACAN2010.  Bred by Department of Agriculture Western Australia.  Marketed
by WA Seed Growers Association.
Protected by PBR
CVT number WACAN2010
Maturity Very early, earlier than ATR-Stubby.
Disease Moderately susceptible to blackleg, similar to Karoo.
Yield High yields in the low rainfall AgZone 4.
Seed Good oil content and high protein.  Large seed size.
Herb. Tol. Triazine tolerant
Comments An early maturity, high vigour variety with a short, compact height.  Suitable only for the low rainfall regions
due to its low blackleg tolerance rating.
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TRILOGY A
Origin Registered 2004, tested as CBWA-003.  Bred by Canola Breeders Western Australia Pty Ltd.  Marketing agent
Graintrust with seed production and distribution through PlantTech.
Protected by PBR.  An End Point Royalty applies to this variety.
Maturity Very early maturity.  Flowers and matures 7-10 days ahead of ATR-Stubby under wheatbelt conditions.
Disease Provisional CAA blackleg score 7.0P (moderately resistant).
Yield Highest relative yield obtained in medium-low rainfall zones, either with a late break to the season, or with
late planting to fit crop rotation requirements.  Early fertilizer application recommended to boost early growth.
Seed Seed oil equivalent to ATR-Stubby and ATR-Beacon
Herb. Tol. Triazine tolerant
Comments Drought tolerant with short compact growth.  Potential for direct heading in the low-medium rainfall zones
(less than 450 mm).  For low rainfall regions, or later sowing in higher rainfall zones.  An ideal candidate for
crop-topping for ryegrass control.
TRIGOLD A
Origin Registered 2004, tested as CBWA-002.  Bred by Canola Breeders Western Australia Pty Ltd.  Marketing agent
Graintrust with seed production and distribution through PlantTech.
Protected by PBR.  An End Point Royalty applies to this variety.
Maturity Early maturing.  Flowers and matures 5-7 days ahead of ATR-Stubby.
Disease Provisional CAA blackleg score 4.0P (moderately susceptible).  Not suitable for high blackleg risk areas.  Use
with fungicide seed dressing or fungicide in furrow.
Yield High yield in medium-low rainfall zones, especially under drought conditions
Seed Seed oil higher than ATR-Stubby and ATR-Beacon
Herb. Tol. Triazine tolerant
Comments Drought tolerant with relatively short compact growth.  Potential for direct heading in the medium to low
rainfall zones (less than 450 mm).
VARIETY DESCRIPTIONS - SUGGESTED CONVENTIONAL VARIETIES
46CO4 A
Origin Registered in 2003, tested as NS4376.  Bred and marketed by Pioneer Hi-Bred Australia.
Protected by PBR
Maturity Early to mid, similar to AV-Spectrum A and Rivette A.
Disease Good resistance to blackleg, similar to AV-Sapphire A.
Yield Limited testing by the Department of Agriculture shows yields similar to AV-Sapphire A and Ag-Outback A
but  less than Hyola 60 A.
Seed Moderate oil, less Ag-Outback A, AV-Sapphire A and Hyola 60 A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Suited to the medium rainfall regions (350-500 mm).
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AV- SAPPHIRE A
Origin Registered 2003, tested as RO011. Bred by Ag Vic.  Seed production and marketing licensed to Dovuro Pty.
Ltd.
Protected by PBR
Maturity Similar to Rainbow A.
Disease Good resistance to blackleg, better than Rainbow A, provisional Western Australian resistance rating 6.0P.
Yield Limited testing by the Department of Agriculture shows similar yields to Rainbow A.
Seed High oil, better than Rainbow A similar to Ag-Castle A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments A mid season conventional variety, suited to medium (325-450 mm) rainfall zones.  Released as an alternative
to Rainbow A.
AG-OUTBACK A
Origin Registered 2000, tested as AGA99-04. Bred by Agseed Research, who has the license rights to AG-Outback
A in Australia. Seed production and marketing by Dovuro Pty. Ltd.
Protected by PBR
CVT number Canola 10032
Maturity Flowers and matures slightly later than Monty A, similar to Mystic A.
Disease Moderate resistance to blackleg, similar to Karoo A, Monty A and Mystic A, WA resistance rating 4.0.
Yield Limited testing by the Department of Agriculture shows similar yield to Monty A in medium to high rainfall
(325-700 mm) zones of the north and south east regions. Higher yield than Monty A in the Great Southern
Region.
Seed Moderate oil and protein, similar to Rainbow A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments An early to mid maturity, non-triazine tolerant variety, suited to medium (325- 450mm) rainfall zones.
It was released as a replacement for Monty A.
AV- SPECTRUM A
Origin Registered 2003, tested as AGC111.  Bred by Monsanto Australia (previously Agseed Research)
Protected by PBR
Maturity Early to mid, similar to Rivette A and slightly later than Ag-Outback.
Disease Good resistance to blackleg, better than Rainbow A, provisional Western Australian resistance rating 5.0.
Yield Limited testing by the Department of Agriculture shows similar yields to Rivette A and Ag-Outback A.
Seed Moderate oil, better than Rainbow A and Ag-Outback A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments An earlier conventional variety, suited to medium (>400 mm) rainfall zones especially the southern region.
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HYOLA 43 A
Origin Registered 2003, tested as H1012.  Bred and marketed by Pacific Seeds.
Protected by PBR
Maturity Early to mid, slightly earlier than Hyola 60.
Disease Excellent blackleg tolerance, but contains the single dominant gene from B. sylvestris.
Yield Lower yielding than alternative early conventional varieties.
Seed High oil, similar to Hyola 60.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Early hybrid variety.
MYSTIC A
Origin Registered 1998, tested as RK7, bred by Agriculture Victoria.  Seed Grain Biotechnology (Western Australia)
have rights to seed production and marketing.
Protected by PBR
CVT number Canola 19723
Maturity Flowers and matures slightly after Monty A.
Disease Moderate resistance to blackleg, similar to AG-Outback A, resistance rating 4.0.
Yield Outyielded by AG-Outback A in medium and low rainfall zones of the southern region.
Seed Good oil and protein content similar to Surpass 400 A, better than AG-Outback A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Slightly taller than Monty A.  Early-mid season variety, suited to low to medium (350-500 mm) rainfall zones.
LANTERN A
Origin Registered in 2002, tested as BLN 1981.  Bred by NSW Department of Agriculture.  Seed production and
marketing licensed by PlantTech.
Protected by PBR
CVT number Canola 10016
Maturity Maturity similar to Oscar A and Hyola 60 A.
Disease Similar blackleg tolerance as AG-Outback A, better than Oscar A. National blackleg resistance rating 7.0.
Yield Limited testing by the Department of Agriculture shows similar yields to Rainbow A but not as high as
Hyola 60 A, in the medium to high (more than 450 mm) rainfall zones.
Seed Very high oil and high protein, similar to Hyola 60 A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Tall variety.  A mid maturity variety, suitable for the medium and high (350-700mm) rainfall zone.
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HYOLA 60 A
Origin Registered 2000, tested in PACN168.  Bred and marketed by Pacific Seeds Pty Ltd.
Protected by PBR
CVT number Canola 10029
Maturity Similar to Rainbow A and AG-Castle A.
Disease Highly resistant to blackleg, resistance rating 8.0+.
Yield Limited testing by the Department of Agriculture shows higher yields than Oscar A and Rainbow A, in the
high rainfall (>450mm) zones.
Seed Very high oil and high protein, better than Dunkeld A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Tall variety.  Shows seedling hybrid vigour.  A mid maturity, non-triazine tolerant variety, suited to medium to
high (400-600mm) rainfall zones.  Hyola 60 A is a hybrid variety.
RAINBOW A
Origin Registered 1993, tested as RE9, bred by Department of Agriculture, Victoria.  Ag-Seed Research Pty. Ltd. has
exclusive rights to Rainbow A in Australia under licence from Daratech Pty. Ltd.  Seed production and
marketing is by Dovuro Pty. Ltd. under a sub-licence agreement.  Released commercially in 1994.
Pedigree: 86-050R5*1-6,BLN 312/RZ6.
Protected by PBR
CVT number Canola 518
Maturity Mid-maturity; flowers a few days earlier, but matures similar to Oscar. A.
Disease Moderate blackleg resistance, similar to Oscar A, resistance rating 5.0.
Yield Similar yield to Lantern A, but outyielded by the new varieties AG-Outback A, and Hyola 60 A in the
medium and high rainfall zones (325-700mm).
Seed Moderate oil content, similar to AG-Outback A but lower than Hyola 60 A and Lantern A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Medium height.  Good early vegetative vigour.  Consistent performance in medium to high rainfall (>350 mm)
zones.  Released as a mid maturing variety.
RIVETTE A
Origin Registered 2002, tested as BLN1999.  Bred by NSW Agriculture and marketed by Plant Tech.
Protected by PBR
Maturity Early to mid, slightly later than AG-Outback A, similar to AV-Spectrum A.
Disease Moderately resistant to blackleg (National rating 5.5).  Testing in WA showed surviving plants had stem
cankers.
Yield High yielding in all regions, similar to AG-Outback A.
Seed High oil, better than AG-Outback A, less than Skipton A.
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Early maturing variety suitable for all regions.
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SURPASS 603CLA
Origin Registered 2000, tested as PACN 178.  Bred and marketed by Pacific Seed Pty. Ltd.
Protected by PBR
CVT number Canola 10031
Maturity Mid maturity.  Similar to ATR-Hyden A and 44C73 A.
Disease Highly resistant to blackleg, better than TI1-Pinnacle A, similar to Surpass 501TT A. WA resistance rating
8.0+.
Yield Limited  testing by the Department of Agriculture shows good yield in the medium to high rainfall areas
(350-800 mm).
Seed High oil and moderate protein.
Herb. Tol. Imidazolinone tolerant variety.  For use in CLEARFIELDTM Production System.
Comments Tall height.
VARIETY DESCRIPTIONS - SUGGESTED CLEARFIELDTM SYSTEM VARIETIES
44C73 A
Origin Registered 2000, tested as NSO 3752.  Bred and marketed by Pioneer Hi-Bred Australia.
Protected by PBR
CVT number Canola 3001021
Maturity Early to mid-maturity.  Similiar maturity to ATR-Hyden A and Surpass 603CL A.
Disease Moderately resistant to blackleg, similar to Karoo A and ATR-Beacon A. WA resistance rating 4.0.
Yield Limited testing by the Department of Agriculture, it is the highest of the Pioneer CLEARFIELD TM lines in the
warm, northern medium rainfall areas.
Seed High oil, similar to Surpass 501TT A, with moderate protein level.
Herb. Tol. Imidazolinone tolerant variety.  For use in CLEARFIELDTM Production System.
Comments Tall height.
SKIPTON A
Origin  Registered 2004, tested as BLN2677.  Bred by NSW Agriculture and marketed by Plant Tech.
Protected by PBR
Maturity Mid, similar to Rainbow A and AV-Spectrum A.
Disease Good tolerance to blackleg.
Yield Limited tests by the Department of Agriculture shows high yields in southern medium to high (>450mm)
rainfall regions.
Seed High oi, similar to AV-Sapphire A
Herb. Tol. Tolerant to conventional herbicides for canola.
Comments Short, compact vaeity suited to the medium-high rainfall regions in the south.
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45C75 A
Origin Registered 2001, tested as NS3741. Bred and marketed by Pioneer Hi-Bred Australia.
Protected by PBR
CVT number Canola 10110
Maturity Mid-maturity.  Matures between ATR-Eyre A and TI1-Pinnacle A, similar to ATR-Beacon A.
Disease Limited testing in Western Australia shows higher resistance to blackleg than Karoo A, similar to ATR-
Beacon A. Provisional WA blackleg resistance rating 4.0P.
Yield Under limited testing by Department of Agriculture, has yielded well in medium rainfall zones along the
south and south east coastal region.
Seed Moderate oil and protein, similiar to ATR-Eyre A, less than  Surpass 501TT A.
Herb. Tol. Imidazolinone tolerant variety.  For use in CLEARFIELDTM Production System.
Comments Suitable for medium (400-600 mm) rainfall areas.
46C76 A
Origin Registered 2004, tested as NS4397.  Bred and marketed by Pioneer Hi-Bred Australia.
Protected by PBR
Maturity Early to mid, similar to Surpass 501TT A and slightly earlier than ATR-Hyden A.
Disease Given a rating of 7 for blackleg resistance, however in WA the surviving plants had stem cankers.
Yield Limited testing by Department of Agriculture shows high yields in medium rainfall (350-500 mm) regions,
similar or better than ATR-Stubby A and 44C73 A.
Seed Moderate oil content, similar to ATR-Stubby and ATR-Hyden.
Herb. Tol. Imidazolinone tolerant variety.  For use in CLEARFIELDTM Production System.
Comments Suitable alternative to Surpass 603CL A and Surpass 501TT A.
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VARIETY SUGGESTIONS
VARIETY WA RESISTANCE
Blackleg stem canker
APRIL MAY JUNE JULY
Please read the instructions on how to interpret this information (see page 7).
AGZONE 1 H1 + M1
Rainbow A 6
WA disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
TRIAZINE TOLERANT
CONVENTIONAL
Mystic A  # 4
Surpass 501TT A  # 8*P
ATR Hyden A  # 6
TORNADO TT A 7P
ATR STUBBY A 4P
RIVETTE A 3P
CLEARFIELD
44C73 A 4
46C76 4P
Surpass 603CL A 8*
SPECIAL CONSIDERATIONS
June sowing will result in lower oil content.
These new varieties have limited trial data to make clear assessments.
Triazine Tolerant varieties
Tornado TT A, ATR - Stubby A - Promising early to mid maturity varieties with potential in this area, suitable for some
situations for direct harvesting.
CLEARFIELDTM Systems varieties
46C76 A - Promising early to mid maturity variety with potential in this area with planting by early May.
Conventional varieties
AG-Outback A - Early maturity variety with potential for May sowings.
Rivette A - Early maturity variety with potential for May sowings.
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YIELD ANALYSIS
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Triazine tolerant
ATR-Beacon A 1.35 91 (8) 0.3
ATR-Eyre A 1.39 94 (6) 0.3
ATR-Hyden A 1.44 97 (8) 0.4
ATR-Stubby A 1.54 104 (4) 0.6
Karoo A 1.32 89 (14) 0.2
Pinnacle 1.21 82 (17) 0.1
RGASO2T14 1.29 87 (2) 0.2
Surpass 300TT 1.10 74 (9) <.1
Surpass 501TT A 1.48 100 (8) *
TN4*SL909 1.44 98 (2) 0.4
Tornado TT A 1.54 104 (2) 0.6
TP004 1.43 97 (4) 0.4
Tranby A 1.37 93 (4) 0.3
Conventional
Dunkeld A 1.10 86 (2) 0.2
Karoo A 0.96 76 (5) 0.1
Mystic A 1.27 100 (4) *
Oscar A 1.16 91 (11) 0.3
Rainbow A 1.24 97 (9) 0.4
CLEARFIELDTM
44C73 A 1.60 96 (5) 0.4
45C75 A 1.40 84 (4) 0.1
46C74 1.30 78 (2) 0.1
46C76 1.43 86 (4) 0.2
Surpass 404CL A 1.35 81 (4) 0.1
Surpass 402CL A 1.32 79 (4) 0.1
Surpass 603CL A 1.66 100 (6) *
Inadequate data available to present time of sowing information.
Statistics presented are the overall combination of all sowing times.
Control variety in bold.
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VARIETY SUGGESTIONS
VARIETY WA RESISTANCE
Blackleg stem canker
APRIL MAY JUNE JULY
Please read the instructions on how to interpret this information (see page 7).
AGZONE 2 H2 + M2 + M3 + M4W
TRIAZINE TOLERANT
CONVENTIONAL
Mystic A # 4
SPECIAL CONSIDERATIONS
These new varieties have limited trial data to make clear assessments.
Triazine Tolerant varieties
Tornado TT A, ATR - Stubby A - Promising early to mid maturity varieties with potential in this area, suitable for some
situations for direct harvesting.
CLEARFIELDTM Systems varieties
Note: Careful consideration needs to be made on plant-back requirements for crops following the CLEARFIELDTM
canola system in low rainfall areas or dry seasons.
44C73 A - Promising early maturity variety with potential in this area with planting by mid May.
45C75 A and 46C76 A - Promising mid maturity varieties with potential in this area with planting in early May.
ATR-STUBBY A 4P
Surpass 501TT # 8*P
AG-OUTBACK A  # 5
Rivette A  # 3P
WA disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
ATR-Hyden A # 6
ATR-Beacon A # 6
TORNADO TT A 7P
AV-SAPPHIRE A 6
CLEARFIELD
44C73 A 4
46C76 4P
Surpass 603CL A 8*
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Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Triazine tolerant
ATR-Beacon A 1.24 103 (12) 0.6
ATR-Eyre A 1.12 93 (5) 0.3
ATR-Hyden A 1.23 102 (12) 0.5
ATR-Stubby A 1.34 111 (3) 0.7
Karoo A 1.19 99 (33) 0.5
Pinnacle 1.10 91 (37) 0.3
RGASO2T14 1.23 102 (2) 0.5
Surpass 300TT 0.94 78 (14) 0.1
Surpass 501TT A 1.21 100 (12) *
TN4*SL909 1.24 103 (2) 0.6
Tornado TT A 1.34 111 (2) 0.7
TP004 1.41 117 (3) 0.8
Tranby A 1.20 99 (4) 0.5
Conventional
AG-Outback A 1.42 104 (5) 0.6
Dunkeld A 1.18 86 (10) 0.2
Karoo A 1.04 77 (25) 0.1
Mystic A 1.36 100 (19) *
Oscar A 1.24 91 (46) 0.3
Rainbow A 1.29 95 (41) 0.4
Rivette A 1.41 103 (5) 0.6
Surpass 402CL A 1.34 99 (5) 0.5
Surpass 603CL A 1.30 96 (3) 0.4
CLEARFIELDTM
44C73 A 1.93 107 (5) 0.7
45C75 A 1.78 98 (3) 0.4
46C74 1.78 98 (3) 0.5
46C76 1.96 108 (3) 0.7
Surpass 404CL A 1.42 78 (3) <.1
Surpass 402CL A 1.54 85 (3) 0.1
Surpass 603CL A 1.81 100 (5) *
Inadequate data available to present time of sowing information.
Statistics presented are the overall combination of all sowing times.
Control variety in bold.
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VARIETY SUGGESTIONS
VARIETY WA RESISTANCE
Blackleg stem canker
APRIL MAY JUNE JULY
Please read the instructions on how to interpret this information (see page 7).
AGZONE 3 H3 + H4 + H5W + M5W
TRIAZINE TOLERANT
SPECIAL CONSIDERATIONS
These new varieties have limited trial data to make clear assessments.
Triazine Tolerant varieties
Tornado TT A, ATR - Stubby A - Promising early to mid maturity varieties with potential in this area, suitable for some
situations for direct harvesting.
CLEARFIELDTM Systems varieties
44C73 A and 45C75 A - Promising early to mid maturity varieties for medium rainfall areas.  Intermediate tolerance to
blackleg.
46C76 A - Promising early-mid maturity variety with potential in this area with planting in early May.
Conventional varieties
AV-Spectrum A, Rivette A, Skipton A - Early to mid maturity varieties with potential in this zone.
AG-Outback A - Early maturing variety with potential in the medium rainfall areas.
AV Sapphire A - Mid maturity variety with potential in this zone.
WA disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
ATR-Beacon A # 6
ATR-Hyden A # 6
ATR-STUBBY A 4P
PINNACLE A # 6
Surpass 501TT A # 8*P
TORNADO 555 TT A 7P
TRILOGY A 5P
TRIBUNE A 8+P
CLEARFIELD
CONVENTIONAL
Rainbow A # 6
Hyola 60 A # 8*
AV-SAPPHIRE A 6
LANTERN A # 4P
RIVETTE A 3P
SKIPTON A -
Surpass 603CL A # 8*
45C75 A # 5
46C76 4P
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Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Triazine tolerant
ATR-Beacon A 1.78 107 (11) 0.7
ATR-Eyre A 1.48 89 (8) 0.2
ATR-Hyden A 1.74 104 (11) 0.6
ATR-Stubby A 1.84 110 (5) 0.8
Karoo A 1.44 86 (11) 0.1
Pinnacle 1.62 97 (17) 0.4
RGASO2T14 1.56 93 (2) 0.3
Surpass 300TT 1.13 68 (11) <.1
Surpass 501TT A 1.67 100 (11) *
TN4*SL909 1.82 109 (2) 0.8
Tornado TT A 1.80 108 (2) 0.7
TP004 1.72 103 (5) 0.6
Tranby A 1.57 94 (5) 0.3
Conventional
45C05 A 1.74 94 (2) 0.3
46C04 A 1.87 101 (2) 0.5
AG-Castle A 1.86 100 (1) 0.5
AG-Outback A 1.94 105 (1) 0.7
AGC114 1.99 108 (2) 0.7
AV-Sapphire A 1.88 101 (2) 0.5
AV-Spectrum A 1.98 107 (2) 0.7
Dunkeld A 1.73 93 (31) 0.3
Hyola 60 2.03 109 (6) 0.8
Karoo A 1.53 83 (6) 0.1
Lantern A 1.90 102 (6) 0.6
Mystic A 1.85 100 (1) *
Oscar A 1.78 96 (36) 0.4
Rainbow A 1.83 99 (34) 0.5
Rivette A 1.96 106 (1) 0.7
Skipton A 2.07 112 (1) 0.8
Surpass 402CL A 1.84 99 (1) 0.5
Surpass 603CL A 1.83 99 (1) 0.4
CLEARFIELDTM
44C73 A 1.52 97 (8) 0.4
45C75 A 1.44 92 (7) 0.3
46C74 1.41 90 (6) 0.2
46C76 1.67 106 (5) 0.7
Surpass 404CL A 1.18 75 (5) <.1
Surpass 402CL A 1.34 86 (7) 0.2
Surpass 603CL A 1.57 100 (9) *
Inadequate data available to present time of sowing information.
Statistics presented are the overall combination of all sowing times.
Control variety in bold.
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VARIETY SUGGESTIONS
VARIETY WA RESISTANCE
Blackleg stem canker
APRIL MAY JUNE JULY
Please read the instructions on how to interpret this information (see page 7).
TRIAZINE TOLERANT
CONVENTIONAL
SPECIAL CONSIDERATIONS
June sowing will result in lower oil content, especially north of the Great Eastern Highway.
These new varieties have limited trial data to make clear assessments.
Triazine Tolerant varieties
Trigold A and Trilogy A - Early maturity varieties with potential n this area, with early May sowing.
Tranby A - Early maturity variety with potential in this area as a replacement for Karoo A with an early May sowing.  Bred for
Western Australian conditions and suitable for direct heading.
ATR - Stubby A - Early to mid maturity variety with potential in this area, suitable for some situations for direct harvesting.
Tornado TT - Promising early to mid variety with potential in this area with late April sowing.
CLEARFIELDTM Systems varieties
Note: Careful consideration needs to be made on plant back requirements for crops following the CLEARFIELDTM
canola system in low rainfall areas or dry seasons.
44C73  A - Early maturity variety with potential in this area with planting by early May.
Conventional varieties
AG-Outback A - Early maturity variety with potential for mid May sowings.
Rivette A - Early maturity variety with potential for mid May sowings.
AGZONE 4 L1 + L2 + L3
WA disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
ATR-Beacon A # 5
ATR-Eyre A # 3
ATR-Hyden A # 6
ATR-STUBBY A 4P
Surpass 501TT A # 8*P
TORNADO  TT A 7P
TRIGOLD A 3P
TRILOGY A 5P
TRANBY A 3P
AG-OUTBACK A 5
LANTERN A 4P
RIVETTE A 3P
Mystic A # 4
CLEARFIELD
Surpass 603CL A 8*
44C73 A 4
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Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Triazine tolerant
ATR-Beacon A 0.86 103 (8) 0.5
ATR-Eyre A 0.80 95 (6) 0.4
ATR-Hyden A 0.83 99 (8) 0.5
ATR-Stubby A 0.97 116 (4) 0.7
Karoo A 0.77 92 (17) 0.4
Pinnacle 0.67 80 (21) 0.2
RGASO2T14 0.79 95 (3) 0.4
Surpass 300TT 0.68 81 (12) 0.2
Surpass 501TT A 0.84 100 (8) *
TN4*SL909 0.94 112 (3) 0.7
Tornado TT A 0.94 111 (3) 0.7
TP004 0.90 107 (4) 0.6
Tranby A 0.91 108 (6) 0.6
Conventional
AG-Outback A 0.96 108 (1) 0.6
Dunkeld A 0.71 80 (4) 0.2
Karoo A 0.68 76 (12) 0.2
Mystic A 0.89 100 (6) *
Oscar A 0.79 89 (28) 0.3
Rainbow A 0.84 95 (22) 0.4
Rivette A 0.95 107 (1) 0.6
Surpass 402CL A 0.88 99 (1) 0.5
Surpass 603CL A 0.85 96 (1) 0.4
CLEARFIELDTM
44C73 A 1.33 102 (6) 0.5
45C75 A 1.05 81 (3) 0.1
46C74 1.04 80 (3) 0.1
46C76 1.12 86 (3) 0.2
Surpass 404CL A 1.01 78 (3) 0.1
Surpass 402CL A 1.07 82 (3) 0.2
Surpass 603CL A 1.30 100 (6) *
Inadequate data available to present time of sowing information.
Statistics presented are the overall combination of all sowing times.
Control variety in bold.
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VARIETY SUGGESTIONS
VARIETY WA RESISTANCE
Blackleg stem canker
APRIL MAY JUNE JULY
Please read the instructions on how to interpret this information (see page 7).
AGZONE 5 L4 + L5 + M4E + M5C + M5E
TRIAZINE TOLERANT
SPECIAL CONSIDERATIONS
These new varieties have limited trial data to make clear assessments.
Triazine Tolerant varieties
Tranby A - Early maturity variety with potential in this area as a replacement for Karoo A with an early May sowing.  Bred
for Western Australian conditions and suitable for direct heading.
Tornado TT A, ATR - Stubby A - Promising early to mid maturity varieties with potential in this area, suitable for some
situations for direct harvesting.  Refer to Agzone 4 Yield Analysis for relative performance.
Trigold A, Trilogy A - Promising early maturity varieties for this area.
CLEARFIELDTM Systems varieties
Note: Careful consideration needs to be made on plant back requirements for crops following the CLEARFIELDTM
canola system in low rainfall areas or dry seasons.
44C73 A - Promising early maturity variety with potential in this area with planting by mid May.
46C76 A - Promising early to mid maturity variety with potential in this area with planting by early May.
Conventional varieties
Rivette A - Early maturity variety with potential for May sowings.
PINNACLE A 6
WA disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
ATR-Beacon A # 6
ATR-Hyden A # 6
ATR-STUBBY A 4P
Surpass 501TT A # 8*P
TORNADO TT A 7P
TRIGOLD A 3P
TRILOGY A 5P
TRANBY A 3P
CONVENTIONAL
AG-OUTBACK A # 5
RIVETTE A 3P
Mystic A # 4
CLEARFIELD
Surpass 603CL A 8*
44C73 A 4
46C76 4P
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Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Triazine tolerant
ATR-Beacon A 1.05 112 (6) 0.7
ATR-Eyre A 0.99 106 (2) 0.6
ATR-Hyden A 1.02 109 (6) 0.6
ATR-Stubby A 1.17 125 (1) 0.9
Karoo A 0.99 106 (17) 0.6
Pinnacle 0.91 97 (18) 0.4
RGASO2T14 0.95 101 (1) 0.5
Surpass 300TT 0.86 92 (8) 0.4
Surpass 501TT A 0.94 100 (6) *
TN4*SL909 1.09 116 (1) 0.8
Tornado TT A 1.11 119 (1) 0.8
TP004 1.09 117 (1) 0.8
Tranby A 1.05 112 (2) 0.7
Conventional
44C11 A 1.29 101 (4) 0.5
45C05 A 1.20 94 (2) 0.4
46C04 A 1.30 102 (2) 0.5
AG-Outback A 1.36 107 (8) 0.7
AGC103 1.30 102 (4) 0.5
Dunkeld A 1.12 88 (3) 0.2
Hyola 43 1.29 101 (2) 0.5
Karoo A 1.06 83 (15) 0.1
Kimberley A 1.29 101 (2) 0.5
Mystic A 1.27 100 (15) *
Oscar A 1.17 92 (27) 0.3
Rainbow A 1.20 94 (29) 0.4
Rivette A 1.35 106 (6) 0.6
Surpass 402CL A 1.23 96 (4) 0.4
Surpass 603CL A 1.23 97 (1) 0.4
CLEARFIELDTM
44C73 A 0.72 175 (2) 0.9
45C75 A 0.39 96 (1) 0.5
46C74 0.39 94 (1) 0.5
46C76 0.57 138 (1) 0.7
Surpass 404CL A 0.34 83 (1) 0.4
Surpass 402CL A 0.40 99 (1) 0.5
Surpass 603CL A 0.41 100 (2) *
Inadequate data available to present time of sowing information.
Statistics presented are the overall combination of all sowing times.
Control variety in bold.
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VARIETY SUGGESTIONS
VARIETY WA RESISTANCE
Blackleg stem canker
APRIL MAY JUNE JULY
Please read the instructions on how to interpret this information (see page 7).
AGZONE 6 H5C + H5E
SPECIAL CONSIDERATIONS
These new varieties have limited trial data to make clear assessments.
Triazine Tolerant varieties
ATR-Hyden A - Early to mid maturity variety with potential in this area for a late May early June planting.
Tornado TT A, ATR - Stubby A - Promising early to mid maturity varieties with potential in this area, suitable for some
situations for direct harvesting, potential in this area for late May plantings.
CLEARFIELDTM Systems varieties
Surpass 603CL A - Promising early to mid maturity variety with potential in this area with planting by mid May.
46C76 A - Promising early-mid maturity variety with potential in this area.  Only moderate tolerance to blackleg.
Conventional varieties
AV Spectrum A - Early to mid maturity variety with potential in this zone.
AV Sapphire A, Skipton A - Mid maturity varieties with potential in this zone.
46C04 A - Promising early to mid maturity variety with potential in this area with planting by mid May and intermediate
tolerance to blackleg.
TRIAZINE TOLERANT
Disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
ATR-STUBBY A 4P
Surpass 501TT A # 8*P
TORNADO TT A 7P
TRIBUNE A 8+P
CONVENTIONAL
AV-SPECTRUM A 5P
LANTERN A # 4P
SKIPTON A 6P
Hyola 60 # 8*
Rainbow A 6
CLEARFIELD
Surpass 603CL A 8*
44C73 A 4
46C76 4P
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Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Triazine tolerant
ATR-Beacon A 2.03 97 (4) 0.4
ATR-Eyre A 1.81 86 (3) 0.1
ATR-Hyden A 2.07 99 (4) 0.4
ATR-Stubby A 2.15 102 (2) 0.6
Karoo A 1.86 89 (6) 0.1
Pinnacle 2.09 100 (8) 0.5
RGASO2T14 1.96 94 (1) 0.3
Surpass 300TT 1.52 72 (4) <.1
Surpass 501TT A 2.10 100 (4) *
TN4*SL909 2.02 96 (1) 0.4
Tornado TT A 2.18 104 (1) 0.6
TP004 2.12 101 (2) 0.5
Tranby A 1.99 95 (2) 0.3
Conventional
45C05 A 1.88 98 (2) 0.4
46C04 A 1.97 103 (2) 0.5
AG-Castle A 1.97 103 (1) 0.5
AGC114 2.06 108 (2) 0.7
AV-Sapphire A 1.94 102 (2) 0.5
AV-Spectrum A 2.05 107 (2) 0.7
Dunkeld A 1.78 93 (17) 0.2
Hyola60 2.07 108 (5) 0.7
Karoo A 1.63 85 (4) 0.1
Lantern A 1.95 102 (5) 0.5
Oscar A 1.88 98 (22) 0.4
Rainbow A 1.91 100 (20) *
Skipton A 2.13 111 (1) 0.8
CLEARFIELDTM
44C71 2.32 94 (1) 0.3
44C73 A 2.25 92 (4) 0.2
45C75 A 2.20 89 (3) 0.1
46C74 2.10 85 (3) 0.1
46C76 2.33 95 (2) 0.3
Surpass 404CL A 2.09 85 (2) 0.1
Surpass 402CL A 2.14 87 (3) 0.1
Surpass 603CL A 2.46 100 (4) *
Inadequate data available to present time of sowing information.
Statistics presented are the overall combination of all sowing times.
Control variety in bold.
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LUPINS
Lupins are the principal grain legume grown in Western
Australia.  Three lupin species have been commercially
produced in Western Australia.
• Narrow-leafed lupin (Lupinus angustifolius) is the major
lupin species.  It was developed as a grain crop in
Western Australia and all varieties originate from local
breeding.  They are well adapted to deep sandy acidic
soils, but are also grown successfully on well drained
duplex, medium textured and mildly alkaline soils in all
areas.
• Albus lupin (Lupinus albus) are adapted to fertile loamy
soils in higher rainfall areas.  Albus lupin sowings reached
35,000 ha in 1996 but the industry was wiped-out due to
the susceptibility of the available cultivar, Kiev Mutant, to
anthracnose.
• Yellow lupin (Lupinus luteus) perform better than narrow-
leafed lupin on the very acid soils of the eastern
wheatbelt, but can be grown successfully in areas where
narrow-leafed lupin grow.
MARKETING
Western Australia is renowned worldwide as the pre-eminent
producer of Lupinus angustifolius grain, commercially
known as ‘Australian Sweet Lupins’.  Lupins have a two-fold
nutritional value, being a concentrated source of both
protein and energy.  They are recognised internationally as a
valuable stockfeed ingredient.  Protein quality, fibre digest-
ibility, fatty acid composition and mineral balance are several
factors that make lupins an attractive vegetable protein
source.
Lupins are exported to a range of destinations including
Northern Europe, Japan, Korea and South East Asia.  Buyers
prefer plump seeds free from disease and admixture.  In
recognition of market signals, the Grain Pool of Western
Australia introduced a bonus payment for lupins delivered
with protein contents above 32 per cent receiving a bonus of
$3/%.
Yellow lupins contain high levels of protein and sulphur
amino acids.  This makes them highly valued in the mo-
nogastric feed industries for pigs and poultry, and attracts a
price premium.
NARROW-LEAFED LUPIN
Since 1993 around 1,000,000 tonnes of narrow-leafed lupin
have been produced annually in Western Australia.  Approxi-
mately 300,000 tonnes are retained for on-farm and domestic
use, of which 100,000 tonnes are traded as feedstuff.
Field characteristics
Relative scores for the main field characteristics are shown in
the tables on page 146.  Key differences between varieties
are:
• Yield advances – Mandelup A, Quilinock A and Belara
are the highest yielding varieties in most agro-ecological
zones. Tanjil A is higher yielding in Western Australia
than Wonga A and despite yielding slightly less than
Quilinock A and Belara, it is the primary recommendation
for areas where anthracnose is a threat.
• Flowering class – All varieties are early flowering, with
Mandelup A being the earliest.
• Lodging resistance – Despite having weaker stems than
Gungurru or Merrit, Mandelup A, Quilinock A, Tanjil A
and Kalya yield very well in high rainfall areas.
• Pod and seed shedding resistance - Kalya has a tendency
to shatter some pods if harvest is delayed.
Tallerack is a restricted branching lupin.  It has potential
advantages in situations where harvest index is low (that is,
the crop is too vegetative).  Harvest height is greater than
Merrit but overall height may be less than Merrit.  This
results in a more compact layer of pods in the canopy and
potentially better harvestability.
Disease and pest resistance
Phomopsis
Phomopsis stem blight appears in most lupin crops at late
senescence when plants are drying off naturally, and
occasionally on immature plants under stress from drought.
Lupinosis of sheep is caused by a toxin resulting from
growth of the Phomopsis fungus in mature lupin stems.  The
varieties, Mandelup A, Belara, Quilinock A, Tanjil A, Merrit,
Myallie, Gungurru, Kalya and Tallerack, are considerably
more resistant to Phomopsis stem blight than the older
varieties.  Their introduction has substantially reduced the
incidence and severity of lupinosis and should increase the
periods of safe grazing that can normally be achieved on
stubbles.  The potential toxicity of all lupin stubbles in-
creases into late autumn and winter, so grazing should still
be confined as far as possible to early summer, especially on
Kalya which has slightly less resistance than the other
varieties.
Brown spot
Both Myallie and Tallerack have moderate resistance to
brown spot.  Quilinock A, Kalya and Tanjil A are intermedi-
ate for brown spot resistance, whilst Mandelup A and Belara
are susceptible.  All varieties, regardless of their resistance
score for brown spot, need the management package for
brown spot protection.  The most important components of
the brown spot management package are rotation, stubble
retention and fungicide seed dressings.
Pleiochaeta root rot
All varieties except Kalya (which is moderately resistant) are
susceptible to pleiochaeta root rot.  All varieties, including
Kalya, must be grown with the full management package.
This includes paddock rotation , direct drilling, sowing at
approximately 5 cm and high seeding rates.
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Cucumber Mosaic Virus and Bean Yellow Mosaic Virus
All narrow-leafed lupin varieties are susceptible to Bean
Yellow Mosaic Virus (BYMV) and Cucumber Mosaic Virus
(CMV) diseases, although Wonga A and Tanjil A have
useful resistance to seed transmission of CMV.  Both of
these virus diseases are transmitted by aphids.
BYMV is mainly a problem in the Great Southern, the South
Coast, the West Midlands, and the high rainfall zone of the
central wheatbelt.  When infection is widespread yield loss
can be considerable.  The principle source of BYMV infec-
tion is from infected pastures (particularly clovers) adjacent
to lupin paddocks.  BYMV is not transmitted through the
seeds of narrow-leafed lupin.  The non-necrotic strain is
more damaging than the original necrotic strain because it
infects more lupin plants within a crop.  Disease incidence is
minimised by sowing perimeter strips of cereals, promoting
early canopy cover, high plant density and stubble retention.
CMV is transmitted through seed of narrow-leafed lupin.
Crops most at risk from CMV are those in the coastal regions
sown with infected seed, however a lupin crop sown in any
region with infected seed is potentially at risk.  When CMV
spreads late in the season there may be little or no effect on
yield, but the harvested seed may still carry CMV.  To
minimise losses from CMV, use seed that has been tested as
free of CMV in a 1000 seed sample test, promote early
canopy cover, establish a crop with high plant density (100
to 110 kg/ha of 90 per cent viable seed) and retain stubble.
Anthracnose
Anthracnose is most prevalent and damaging in the high and
medium rainfall zones of the northern wheatbelt, particularly
in areas where Western Australia blue lupin are present.
Infected stands of Western Australia blue lupin can be an
infection source of anthracnose.
Tanjil A and Wonga A are resistant to anthracnose stem
infection, Mandelup A and Kalya are moderately resistant
while the other varieties are intermediate or susceptible.  All
varieties, including Tanjil A and Wonga A, are susceptible to
anthracnose pod infection.  As Quilinock A, Myallie and
Belara are susceptible to anthracnose, they should not be
grown in areas where anthracnose risk is significant.  Tanjil
A and Wonga A are preferred for regions with high inci-
dence of anthracnose infection.
Lupin crops should be sown with seed that has very low
levels of anthracnose infection.  Regardless of variety or
region, all lupins should be sown with thiram seed dressing
to reduce transmission of seed-borne anthracnose.
Aphids
In regions where aphids are considered a major problem
(mainly low rainfall zones in the north and east), Mandelup
A, Tanjil A, Wonga A and Kalya should be considered.
Quilinock A, Myallie, Belara and Tallerack are susceptible to
aphids and may need spraying for control.
Herbicide tolerance
Lupin varieties suggested for sowing are generally tolerant
of registered herbicides when used at label rates.
Simazine (50% a.i.) is registered up to rates of 3 L/ha which
most varieties since the release of Gungurru can tolerate. The
use of some atrazine (50% a.i.) in the basal treatment will
provide better weed control when soil moisture is low, either
in dry areas or when dry sowing.  1.0-2.5 L/ha simazine plus
0.5-1.0 L/ha atrazine are suggested rates with lower rates
used on light sandy soils.
Due to a different mode of action the addition of 1-2 L/ha of
Diuron (50% a.i.) will assist in the management of wild radish
resistant to simazine/atrazine.  It will also improve the control
of capeweed and doublegee.  Damage may occur if Diuron is
added to high rates of simazine/atrazine.  For improved crop
safety reduce the rate of simazine or atrazine.  Diuron can be
applied pre-sowing if zero tillage is used or immediately post-
planting provided that furrows are levelled.  Avoid using
Diuron on white or grey sands
Post emergent herbicide application
All grass selective herbicides are safe on lupin, but do NOT
apply in a tank mixes with broadleaf herbicides because crop
damage will result.  Leave at least 10 days between spraying
broadleaf herbicides and a grass selective herbicide.
Do not mix broad leaf herbicides with oil or products contain-
ing strong emulsifying agents.
High uptake of simazine and/or atrazine following good soil
moisture or high usage rates may predispose the crop to
damage by normally safe rates of post emergent broad leaf
herbicides.  Symptoms may include leaf whitening, root rot or
brown leaf spot.
In low weed situations a simazine top up of 0.5-1.0 L/ha may
be adequate.
Brodal ® (diflufenican) -bleaching/leaf spotting will be seen
on most varieties
50g/ha Sniper ® (Picolinafen) applied at 4-8 leaves was
tolerated well by Mandelup A, Belara, Tanjil A, Kalya and
Quilinock A in experiments conducted in 2002.  Sniper
produces more intense symptoms than Brodal at the equiva-
lent rates.
For post-emergence control of capeweed, doublegee and
radish, use Lexone ® (150g/ha max) or Brodal ®/Lexone ® at
60-100 mL + 60-100 g/ha at 4-5 leaves.  Mandelup A and
Kalya are more tolerant to Lexone ® than other current
varieties, where as Tanjil A and Wonga A and Quilinock A
are sensitive.  The use of Lexone ® (metribuzin) or Lexone ®
+ Brodal ® may result in some leaf burn and slight crop
suppression in most newer varieties.  These varieties recover
rapidly unless the crop is suppressed from root disease,
drought or very high rates of Simazine.  Results are likely to
be worse on lighter soils or colder conditions.  Do not apply
this mixture if brown spot or other leaf diseases are present.
For bigger radish control (up to 8 leaves), Eclipse ®
(metosulam) 10g/ha from 10 leaves to visible bud, can safely
be used on the current varieties.  Do not use oils and wetters
and apply only on healthy crops.
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Herbicide Tolerance of New Lupin Varieties
The reaction of lupin varieties to herbicides, in the last 5-6 years trials is summarised below. The trials were done under weed free
conditions at Mullewa, Wongan Hills and Esperance. Four categories are used:
• Very low risk (VLR) No statistically significant negative effect on  seed yield
• Low risk (LR) At least one trial with statistically significant negative effect on yield.
• Medium risk (MR) At least 2 trials with statistically significant negative effect on yield.
• High risk (HR) At least 3 trials with statistically significant negative effect on yield.
Herbicides/ha Timings Mandelup Belera Tanjil Kalya Quilinock
1 Simazine (50% a.i.) 4.0L IBS VLR (4) LR (11) VLR (10) LR (11) LR (4)
2 Simazine 2.5L + Atrazine 1.0L IBS VLR (4) VLR (11) LR (10) LR (11) VLR (4)
3 Atrazine (50% a.i.) 2.0L IBS VLR (4) VLR (3) VLR (4) VLR (2)
4 Diuron (50% a.i.) 1L (*) IPP VLR (4) LR (3) VLR (4) LR (3)
5 Diuron (50% a.i.) 2.0L IPP LR (3) LR (3) LR (3) LR (3)
6 Brodal 200mL (*) 2-6leaf VLR (4) VLR (11) VLR (10) VLR (11) VLR (4)
7 Sniper 50g (*) 2-6leaf VLR (4) VLR (5) VLR (5) VLR (5) VLR (1)
8 Lexone 150g (*) 3-6leaf VLR (4) LR (11) HR (10) LR (11) LR (4)
9 Lexone 250g (*) 3-6leaf LR (4) MR (5) HR (5) LR (5) LR (1)
10 Brodal 100mL + Sniper 30g (*) 4-8leaf LR (3) VLR (3) LR (3) VLR (3)
11 Brodal 100mL + Lexone 100g (*) 4-8leaf VLR (4) VLR (11) HR (10) VLR (11) LR (4)
12 Sniper 30g + Lexone 100g (*) 4-8leaf MR (4) LR (5) HR (5) LR (5) LR (1)
13 Bounty 85g + BS1000 0.1% (*) 4-8 leaf VLR (4) LR (4) VLR (4) VLR (5)
14 Bounty 85g + Brodal 50mL (*) 4-6 leaf VLR (3) VLR (3) VLR (3) VLR (3)
15 Bounty 85g + Lexone 100g (*) 4-6 leaf VLR (3) VLR (3) LR (3) LR (3)
16 Eclipse 10g (*) 8+leaf VLR (4) MR (11) MR (10) HR (11) LR (4)
(*) Indicates Simazine 2.5L/ha as a basal IBS treatment.
IBS Incorporated by seeding
IPP Immediately post plant.
Figures in brackets indicate number of trials in which a particular variety was tested for a particular herbicide/herbicides mixture.
Blank cells indicate that no data available.
If seeding with knife points and no harrows to fill the furrows, then apply 4 and 5 treatments before seeding.
Maximum rates of Simazine, Atrazine and Lexone registered to use in lupins are 3.0L, 1.0L and 150g/ha, respectively. The higher rates of
these herbicides were used in trials to test the tolerance of lupins varieties further.
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ESSENTIALS FOR A SUCCESSFUL NARROW-LEAFED LUPIN CROP
Site selection Avoid saline soils, those subject to waterlogging, alkaline and shallow duplex soils.
Rotation Ideally, grow lupins after a cereal crop, and retain the cereal stubble on the soil surface.  The level of
brown spot disease will determine whether a cereal:lupin rotation is practiced or a longer interval
between lupin crops is required.  Lupins can follow a pasture phase but pest and disease risks are
higher, weeds may be more difficult to control and wind erosion may occur due to the lack of surface
cover.  Lupins should not follow lupins.
Time of sowing Start sowing lupins in mid April in the central and southern wheatbelt, late April for the northern
wheatbelt and mid May for the south coast.  June sowing is not recommended in the wheatbelt, but
can still produce good results on the south coast.  Dry seeding has been successful in the wheatbelt.
Do not dry seed on land carrying Western Australian blue lupins, non-wetting soils, where there is
inadequate soil protection from erosion or where you need to inoculate.
Seed Use high quality large seed from paddocks with good fertiliser history.  Check the seed for germination
percentage, seed size, freedom from CMV and anthracnose.  Use seed that has less than 0.5 per cent
CMV infected seed.  Thresholds for seed infection levels for anthracnose can be found on the
Department of Agriculture website and they are provided with all seed test results. In areas where
manganese deficiency is a problem also test seed for manganese levels, replace seed if Mn is below 13
mg/kg.  Seed Mn does not replace the need for Mn fertilisers in these areas.  Sow a minimum of 100 kg/
ha of 90 per cent viable average sized seed or its equivalent.  If sowing dry, increase seeding rate by 10
per cent.
Seed treatment Inoculate seed with Group G rhizobium immediately before seeding on land that has not grown lupins.
It is not necessary to inoculate on land that has grown lupins in the last 4 years.  On old lupin land
treat the seed with fungicide containing either iprodione (eg. Rovral®) or procymidone (eg.
Sumisclex®) to reduce risk of brown spot infection.  All lupins should be sown with thiram seed
dressing at the rate of 100g active ingredient per 100 kg of seed to reduce transmission of seed-borne
anthracnose. Thiram is not compatible with rhizobium inoculum.
Seeding method To enable a tined machine to seed through stubble, straw from the preceding cereal crop should be no
longer than 25 cm and evenly spread over the paddock.  There is no yield penalty for increasing the
row spacing from 18 cm  to 36 cm.  Disc machines can generally handle stubble but with some ma-
chines poor seed placement and increased risk of rhizoctonia may result.
Seeding depth 5 cm.  Take care when dry sowing into furrows in sandy soil. Do not sow too deep, as soil can wash
into furrows increasing the depth of soil above the seed.
Fertiliser Use soil test or paddock history to determine fertiliser rates.  Drill phosphate at seeding.  Banding of
phosphate below the seed can increase yields on some soils, particularly those with high phosphorus
retention.  If needed, apply potassium within four weeks of sowing.  On potentially manganese-
deficient soils (mainly light sands), manganese can be applied as manganese super deep-banded
under the seed; alternatively it can be applied as a spray when first pods are 2.5 cm.
Weed control Control summer  weeds.
Apply Simazine (50% a.i.) at 1.5 to 3 L/ha immediately before seeding.  Use lower rates on light sands,
higher rates on loams and gravels. In areas of patchy or low rainfall, improved control can be achieved
by replacing up to 1 L/ha of the simazine with atrazine.
Add knockdown herbicide to the simazine if weeds are present at seeding.  Trifluralin can also be
added if grass weeds are expected to be bad.
Working the soil before applying simazine reduces the efficiency of weed control, and predisposes the
crop to disease and wind blasting.  If doublegees and/or capeweed are expected, apply 1 L/ha diuron
(50% ai) either immediately post plant if sowing with a full cut system, or tank mixed with the simazine
if using knife points.
Post-emergence, grasses can be controlled with any grass selective (resistance permitting), and wild
radish can be controlled with Brodal (100-200 ml/ha), Sniper (33-50 g/ha), Eclipse (10 g/ha) or Brodal/
metribuzin (100/100), or Brodal/Eclipse (100/7) mixes. Metribuzin at 150 g/ha, or Brodal/metribuzin will
control capeweed and doublegees, while Brodal or Sniper will give suppression of capeweed.
Do NOT mix grass selectives with any broadleaf herbicides  Do not use oils with the broadleaf’s either.
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Insect control Check for insects at critical periods.  Spray if warranted.
Emergence: Cutworm, lucerne flea (loamy soils) and mites
Flowering: Aphids.
Pod fill: Native budworm.
Harvest Harvest next year’s seed requirements from fertile and well-fertilised paddocks at the first opportunity.
To improve germination of next year’s seed, harvest during cool weather or at night when seeds are
less brittle.  Adjust harvester to prevent damage to seed.  Send a representative sample of your seed
to AGWEST Plant Laboratories to be tested for germination percentage, CMV and anthracnose.
Swathing the crop is a harvesting option.
Further reading Producing lupins in Western Australia - Department of Agriculture Bulletin 4179 (Agdex 161/10).
ESSENTIALS FOR A SUCCESSFUL NARROW-LEAFED LUPIN CROP CONT...
CHARACTERISTICS OF MAJOR LUPIN VARIETIES
Lupin height scale: 1 - 9 scale for other characteristics: Triazine Tolerance:
1 = Very short 1 = Extra poor 6 = Moderately good <5 = use 2 L/ha simazine no metribuzin post
3 = Short 2 = Very poor 7 = Good 5-6 = use up to 3 L/ha simazine
5 = Medium 3 = Poor 8 = Very good >7 = use some atrazine if needed
7 = Tall 4 = Moderately poor 9 = Excellent
9 = Very tall 5 = Fair
Variety   Flowering Harvest Lodging Pod and Tolerance Drought Waterlogging Triazine
class height resistance seed shedding to low soil tolerance tolerance tolerance
resistance fertility or escape
Narrow-leafed lupins
Belara V. Early 4 4 7 5 7 5 7
Danja Early 8 3 4 7 6 5 3
Gungurru Early 4 7 7 6 4 5 9
Kalya Early 5 4 4 6 4 5 7
Mandelup A V. Early 5 4 7 3 4 3
Merrit Early 3 8 7 6 5 5 6
Myallie Early 6 4 6 6 7 5 7
Quilinock A Early 3 3 6 6 6 5 6
Tallerack V. Early 5 6 6 6 7 5 8
Tanjil A Early 6 5 5 5 5 5 6
Wonga A Early 6 5 4 6 5 5 6
Yorrel V.Early 5 3 5 4 7 5 3
Albus lupins
Kiev Mutant V. Early 6 7 7 3 4 3 5
Yellow lupins
Wodjil A Early-mid 6 5 3 8 6 7 5
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DISEASE AND PEST RESISTANCE OF MAJOR LUPIN VARIETIES
1 - 9 scale: 1 = Extremely susceptible 4 = Moderately susceptible 7 = Resistant
2 = Very susceptible 5 = Intermediate 8 = Highly resistant
3 = Susceptible 6 = Moderately resistant 9 = Immune
Variety Phomopsis Phomopsis Brown Anthracnose Aphid Budworm Cucumber# Bean Yellow•
Stem blight Pod blight spot Mosaic Virus Mosaic Virus
(CMV) (BYMV)
Narrow-leafed lupins
Belara 7 6 4 4 3 4 4 3
Danja 3 3 4 5 6 4 6 3
Gungurru 6 6 4 4 5 4 4 3
Kalya 5 4 5 6 7 4 4 3
Mandelup A 7 7 4 6 7 4 4 3
Merrit 6 6 4 4 5 4 4 3
Myallie 6 4 6 3 4 4 4 4
Quilinock A 6 3 5 2 4 4 4 3
Tallerack 6 5 6 3 2 3 4 3
Tanjil A 6 7 5 7 7 4 7 3
Wonga A 6 6 5 7 7 4 7 3
Yorrel 6 7 2# 4 2 4 4 3
Albus lupins
Kiev Mutant 7 3 2# 1 8 2 9 3
Yellow lupins
Wodjil A 6 7 7 2 1 3 8 5
# Particularly susceptible on soils of low or marginal fertility; on fertile, loamy soils, resistance of Kiev Mutant can be high, but Yorrel
remains susceptible.
All narrow leafed lupin varieties are equally susceptible to CMV infection on whole plants , ranking reflects relative seed transmission
rates for CMV.  Kiev Mutant and Wodjil A are resistant to CMV infection and seed transmission.
• Bean Yellow Mosaic Virus (BYMV) kills narrow-leafed lupin but is not seed transmitted in this species.  However, it is seed-
transmitted in Albus lupin.
SEED CHARACTERISTICS AND COMPOSITION
Variety Appearance Seed Weight Seed Protein Seed Oil Seed Alkaloid
Belara Brown speckle on light white background, 108 92 108 111
about 0.6% of seeds are white.
Danja White 104 97 104 171
Gungurru Strong brown markings, including brown 100 101 100 116
triangular mark above the hilum.
0.5-1% white seeds
Kalya White with light brown mottle and brown 100 97 96 147
marks above and below the hilum
Merrit Strong brown markings, with 98% of 100 100 100 100
seeds having a brown triangular (145 mg) (36% dry (7% dry (0.012%)
mark above the hilum weight basis) weight basis)
Quilinock A Brown speckle of paler intensity 113 98 93 87
than Merrit
Tallerack White with light brown mottle and brown 99 102 92 32
marks above and below the hilum
Tanjil A Brown speckle on dark white background 100 96 107 132
Wonga A Brown speckle on dark white background 102 98 107 144
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L
UPIN Z
O
NES
Lupin zones replace the traditional ‘region zone cells’ and ‘A
gzones’ for lupin variety evaluation.  They have been developed
by considering the level of risk for biotic and abiotic stresses to lupin production.  The lupin zone m
atrix show
s these risk
levels.  The lupin zones are also supported by statistical analysis of lupin perform
ance over tim
e.
LUPIN ZONE MATRIX (INDICATES LEVEL OF RISK)
Zone Anthracnose Rhizoctonia Brown spot Eradu Patch CMV BYMV Budworm Aphids Bean Root Weed Mn Al soils Transient Suggested
hypocotyl and (feeding Maggot Spectrum deficiency winter Varieties
rot Pleiochaeta damage) waterlogging
root rot
1. High Rainfall - Very High High Low Present - High Low - north Low Low - Blue lupin Present - - - Tanjil A
North Blue lupins prevalent north High - south Doublegee south Wonga A
Radish
Ryegrass
Brome grass
2. Medium Rainfall - High-Moderate Moderate Low Present Moderate Low Moderate Moderate - Blue lupin - - - Belara
North Blue lupins prevalent Doublegee Mandelup A
Radish Tanjil A
Ryegrass Wonga A
Brome grass Wodjil A
3. Low Rainfall - Low Low Low Present Low Low High High - Doublegee - Present - Belara
North Scattered blue Radish Mandelup A
Ryegrass Qulilnock A
Brome grass Tanjil A
Wonga A
Wodjil A
4. High Rainfall - Moderate - Moderate - south - Moderate High Low Low - Ryegrass - - Present Belara
Central & Great Low - north Capeweed Kalya
Southern Radish Mandelup A
Patersons curse Qulilnock A
Tanjil A
Wonga A
5. Medium Rainfall Low - south Low Moderate Present Moderate - north Moderate Low High - east - Capeweed - Present - Belara
- Central Moderate - north Low - south Moderate - west Radish Mandelup A
Silver grass Qulilnock A
Ryegrass Tanjil A
6. Medium Rainfall Low Low Moderate - Low Moderate Low Moderate - east Present - Capeweed - - - Belara
- Great Southern Low - west south Ryegrass Mandelup A
Silvergrass Qulilnock A
Tanjil A
7. Low Rainfall - Low - High Present Low Low High High Present- Capeweed - Present - Belara
East south Ryegrass Mandelup A
Silvergrass Qulilnock A
Radish Tanjil A
8. South Coast High Moderate Low - High High Low Moderate - east Present Ryegrass Present - Present Belara
Low - west Silvergrass Mandelup A
Capeweed Qulilnock A
Tanjil A
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ALBUS LUPIN
Albus lupin, a name derived from their Latin name Lupinus
albus, are also referred to as European white lupins.
The albus lupin Kiev Mutant, while NOT suggested for
general sowing due to its high susceptibility to anthracnose,
is suitable for well-drained fertile soils in certain medium to
low rainfall areas and some higher rainfall areas such as the
Avon and Blackwood valleys.  The seed has higher protein
than narrow-leafed lupin, which may be an advantage in
animal rations, and has also been exported to Middle Eastern
markets for human consumption.  It is anticipated that Kiev
Mutant will be replaced by an anthracnose resistant variety
in around two years time.  In the meantime, sowing albus
lupin may be considered for the eastern parts of the
wheatbelt, where the anthracnose risk is low.
Kiev Mutant, although early flowering, is slow to mature.  It
is susceptible to both waterlogging and drought, and
requires well-drained fertile loamy soils in the wetter medium
and high rainfall areas (over 400 mm).  On lighter sandy soils,
it is sensitive to herbicide damage (particularly simazine) and
brown spot.
Kiev Mutant is highly susceptible to anthracnose and only
seed from a clean source should be planted.  It should not be
planted where infections of anthracnose from outside
sources, such as from other lupin crops or infected stands of
Western Australia blue lupin, are possible.  Kiev Mutant is
resistant to phomopsis, and no cases of lupinosis have been
recorded on it.  Another advantage of albus lupin is their
immunity to CMV, but this is offset by a moderate suscepti-
bility to BYMV, which may occur in central and southern
areas.  BYMV is seed-transmitted at a low level in albus
lupin, but not in narrow-leafed lupin.  Seeding rates for Kiev
Mutant are higher than for narrow-leafed lupin, due to its
larger seed.  Use at least 150 kg/ha of 90 per cent viable seed.
Kiev Mutant is more susceptible to Simazine and Simazine +
Brodal ® mixture than narrow-leafed lupin and has been
observed to cause crop death under heavy rainfall situa-
tions.  Yield reductions of up to 25 per cent have been
recorded with Simazine + Brodal ®.  Diuron applied immedi-
ately after sowing has been safe for Kiev Mutant and
improves doublegee control where Simazine was applied pre-
sowing.  Eclipse ® appears to be safe with no reductions in
yield recorded at recommended rates.  Kiev Mutant may be
susceptible to zinc deficiency where FOP herbicides are used
if zinc nutrition is marginal.
VARIETY DESCRIPTIONS - ALBUS LUPIN VARIETIES
KIEV MUTANT
Origin Kiev Mutant was bred in the Ukraine where it was released in 1969.  After pedigree selection, it was re-
leased in Western Australia in 1982.
Pedigree: unknown.
CVT number Lupin 129
Seed The seeds are flat, squarish, smooth, and more or less pure white.  Seeds are larger than those of narrow
leafed lupins, with higher protein and oil content, and lower alkaloid and crude fibre content.  Kiev Mutant
can accumulate high levels of manganese in the seed on loams and heavier soils.
Maturity Earlier flowering than Merrit and Gungurru but slower to mature.
Disease Kiev Mutant is highly susceptible to anthracnose.  It has good resistance to aphids despite its very low
alkaloid content and is considerably more resistant to phomopsis stem blight disease than narrow leafed
lupin varieties.  It is also resistant to CMV, but its susceptibility to BYMV and may be a disadvantage in the
southern high rainfall areas.
Other notes Albus lupins thrive on well-drained, fertile loamy soils such as those of the Chapman, Avon, and
Blackwood valleys.  They are more susceptible than narrow leafed lupins to both drought and
waterlogging.  Its growth is erect, with branching mainly just below the apex.  The pods resist shattering
well, but when green are highly susceptible to native budworm. Kiev Mutant appears to be more attractive
to egg laying by Heliocoverpa moths (budworm).
PAGE 151
THE CROP VARIETY SOWING GUIDE 2005 LU
PIN
S
VARIETY DESCRIPTIONS - YELLOW LUPIN VARIETIES
WODJIL A
Origin Re-selected in Western Australia from the Polish cultivar Teo and registered in 1997.
Pedigree: Popiel/Cyt.
Protected by PBR
Test Name Teo-105
Seed The seeds of Wodjil A  are smaller than current narrow-leafed lupin varieties (about 82 per cent of Danja
seed weight).  They have a very distinctive pure white colour.  About 0.02 per cent of seed with a pale black
speckle may be present.   Wodjil A  has higher seed protein (37-40 per cent) and lower oil content (4-5 per
cent) compared with narrow-leafed lupins (31-34 per cent and 6-7 per cent respectively), and better quality
amino acid profile.  Seed alkaloid content is about the same as current narrow-leafed lupin varieties (<0.02
per cent), and the alkaloid gramine is at trace levels.
Maturity Wodjil A flowers 5-7 days after Gungurru but normally is mature and ready to harvest before Gungurru.
Disease Wodjil A is resistant to brown spot and is almost immune to Pleiochaeta root rot.  It is resistant to Eradu
Patch disease.  It is infected by BYMV (although seed transmission appears to be very low in the field in
Western Australia).  Wodjil A is very susceptible to anthracnose.
Insects Wodjil A is very susceptible to aphids, particularly attractive to cowpea aphids and bluegreen aphids at
budding and flowering.  Aphids can build up to large numbers in late winter/early spring.  Yield losses can
be very high in low to medium rainfall regions.  Spray at threshold to avoid yield losses.  Wodjil A is also
susceptible to redlegged earth mites.
Other Notes Wodjil A is considered a premium grain for stockfeed markets which currently attracts a premium, but is not
suitable for human consumption.  Wodjil A will tolerate low levels of P and Mn in the soil.  It must be
planted shallow (3-4 cm).
YELLOW LUPIN
Wodjil A, the first early flowering variety of yellow lupin
(Lupinus luteus), was released in 1997.  Wodjil A was
selected from a Polish cultivar, and has performed very well
on acid wodjil soils (aluminium toxic) in the eastern
wheatbelt.
Wodjil A is resistant to Pleiochaeta root rot and brown spot,
resistant to Cucumber Mosaic Virus (CMV) and Eradu patch
disease, tolerates the aluminium toxicity of wodjil soils, and
is a little more tolerant of waterlogging than narrow-leafed
lupin.  Wodjil A is very susceptible to anthracnose and
should not be grown in high anthracnose risk areas.  Yellow
lupin have very high protein (38-40 per cent) with excellent
quality because of high levels of sulphur amino acids, which
are useful for monogastrics such as pigs and poultry. There
is also a developing market for dehulled yellow lupin as feed
in the aquaculture industry.  Consequently, they have found
a niche in the premium end of the feed market and attract a
price premium.
Wodjil A will not compete in yield with narrow-leafed lupin
on deep yellow sandplain.  This variety is very susceptible
to aphid attack and has smaller seeds.  The smaller seeds
require shallow sowing (3 to 4 cm).
Herbicide tolerance
Yellow lupin have some susceptibility to Simazine and rates
greater than 2.0 L/ ha of Simazine may reduce yields.  Diuron
applied immediately after seeding has a strong suppressive
effect and may kill yellow lupins when sown using zero-till.
Brodal ® causes more yellowing and spotting on yellow
lupins than with other lupin species, and may reduce crop
height.  Yields are generally not affected.  Lexone ® causes
leaf burn on yellow lupin, but a Brodal ®/Lexone ® mix offers
the best radish control with minimum yield loss.  Tolerance
seems to be better on acid wodjil sands than on good
sandplain country.
Eclipse is extremely damaging to yellow lupin and should not
be used.
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ESTABLISHMENT AND MANAGEMENT OF YELLOW LUPIN
Site Selection Yellow lupin is mostly considered for the high aluminium acid sandplain soils of Western Australia’s low
rainfall wheatbelt.  It also has advantages in those areas where brown spot, pleiochaeta root rot and
Eradu patch diseases are a problem due to its high level of resistance to these diseases.  Wodjil A is
highly susceptible to anthracnose.
Inoculum The narrow-leafed rhizobium inoculant (Group G) is recommended for yellow lupin.  It is not necessary to
inoculate on land that has grown lupins in the last 4 years.
Fungicide Use fungicides containing either iprodione (eg. Rovral®) or procymidone (eg. Sumisclex®) at the lowest
end of the label rate to reduce risk of brown spot where appropriate.  Although yellow lupin has resist-
ance to brown spot, it has responded economically to fungicides in trials.
All lupins should be sown with thiram seed dressing at the rate of 100g active ingredient per 100 kg of
seed to reduce transmission of seed borne anthracnose.  On new land, do not use fungicides with
rhizobium inoculum.
Sowing depth The yellow lupin has a smaller seed than narrow-leafed lupin so it should not be sown any deeper than 5
cm (aim for 3 to 4 cm).  Yellow lupin crops will emerge slower than narrow leafed lupin crops.  Do not sow
with machinery in deep banding mode as this often leads to accidental deep sowing.
Sowing rate Use 100 kg/ha of 90 per cent viable seed or equivalent in all areas.
Sowing date Early sowing is desirable, but yellow lupin is very susceptible to frost damage during flowering and early
podding.  Yellow lupin is less sensitive to delayed sowing than narrow-leafed lupin, so narrow-leafed
lupin should be sown first on farms growing both crops.
Row spacing Row spacing of 18 cm is preferable to 36 cm, provided you can get through the stubble.  Although
increasing row spacing has little effect on yield, yellow lupin tends to lodge and is more susceptible to
aphids on the wider spacing.
Fertilizer Yellow lupin is far less responsive to applied phosphate than narrow-leafed lupin.  Where the soil test is
above 25 ppm, no P is required.  At 20 to 25 ppm apply equivalent of 5 kg P/ha.  At 15 to 20 ppm apply 10
kg P/ha.  Where necessary, it is best drilled with the seed.
Apply potassium on responsive soils, as for narrow-leafed lupin.  Yellow lupin appears to have a lower
manganese requirement than narrow-leafed lupin.
Herbicides Apply simazine pre-seeding, but rates should not exceed 2.5 L/ha on loamy soils, or 2.0 L/ha on eradu
sandplain (rates based on Simazine 50% a.i.).  Simazine as a top-up increases leaf burn on yellow lupin
and decreases height and early vigour.  While atrazine has not been tested in tolerance screens, the
lower tolerance of yellow lupin to triazine herbicides suggest that damage will occur if atrazine is used.  If
atrazine has to be used, do not exceed 0.5 L/ha (and even this rate may cause damage on some soil types
where clay levels are low).
Diuron as a post seeding pre-emergent application has either killed or severely suppressed yellow lupin
growth and should not be used.
Brodal remains the safest post-emergent broadleaf herbicide for yellow lupin.  However, Brodal can
cause substantially more leaf yellowing and blotching than with narrow leafed lupin, and leaf burn in
mixtures with simazine. Metribuzin reduces yellow lupin growth, and causes leaf burn.  In mixtures with
Brodal, leaf burn is increased but plant recovery has been acceptable and better than Simazine and
Brodal.  Metribuzin and Brodal could be used if large or transplanted radish is present but expect crop
effects.
Eclipse at 10g/ha has killed yellow lupin in trials.  It is unlikely that lower rates will be completely safe.
Brodal has been observed to alleviate the effect of Eclipse and the mixture (no more than 5 g/ha Eclipse)
could be useful for transplant radish or doublegee.  Crop effects should be expected.
Grass selectives can be used safely on the crop.  To avoid enhanced Brodal uptake from surfactants and
crop oils leave at least a 10 day gap between spraying Brodal and grass selectives.
Insect control The crop is very susceptible to red legged earth mite.  Do not sow yellow lupin after pasture.  Early
sprays with the recommended insecticides are vital if red legged earth mites are active.  Check crops
regularly from emergence to 6 leaf stage.
Yellow lupin is also very susceptible to aphids and native budworm.
Harvesting Yellow lupin is usually ready to harvest before narrow-leafed lupin.  Delays in harvesting can result in
some shattering losses.  Growers need to watch header settings because yellow lupin can be difficult to
thresh.  A compromise may be needed here to avoid seed damage resulting in loss of germination.
Further reading Growing yellow lupins in Western Australia, Department of Agriculture Farmnote no 75/99 Agdex 161/20
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Please read the instructions on how to interpret this information (see page 7).
Comparitive yields based on CVT trials containing Mandelup A between 2000 and 2003.
Yield as a percentage of Tanjil A.  The number in brackets shows the number of trials.
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Overall
Mandelup A 110 (7) 118 (5) 118 (7) 114 (10) 115 (6) 113 (4) 115 (12) 121 (4) 116 (55)
Belara 106 (7) 113 (5) 110 (7) 106 (10) 114 (6) 106 (4) 100 (12) 120 (4) 110 (55)
Kalya 100 (7) 103 (5) 93 (7) 102 (10) 102 (7) 113 (4) 108 (12) 104 (4) 103 (56)
Merrit 89 (7) 98 (5) 90 (6) 98 (9) 95 (6) 99 (4) 96 (12) 99 (4) 95 (52)
Myallie 84 (7) 92 (5) 93 (7) 96 (10) 99 (6) 107 (4) 98 (12) 99 (4) 95 (55)
Quilinock A 103 (7) 111 (5) 109 (7) 110 (10) 111 (6) 121 (4) 114 (12) 112 (4) 111 (55)
Tanjil A 100 (8) 100 (5) 100 (7) 100 (10) 100 (6) 100 (4) 100 (12) 100 (4) 100 (55)
Wonga A 97 (6) 100 (3) 94 (4) 98 (7) 99 (4) 107 (4) 102 (6) 100 (2) 99 (36)
MANDELUP A YIELD DATA
Mandelup was released by the Department of Agriculture in 2004.  Yield data is presented below for the years where this variety has been
in Crop Variety Testing Trials.  The data presented on subsequent pages is analysed for a ten year period and will therefore be slightly
different to those listed below, with the tendancy to contract results towards the mean.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 2.10 106 (20) 0.7
Danja 1.68 85 (28) 0.1
Gungurru 1.74 88 (18) 0.1
Kalya 1.97 100 (25) 0.5
Mandelup A 2.23 113 (7) 0.9
Merrit 1.82 92 (28) 0.2
Moonah 1.92 97 (6) 0.4
Myallie 1.75 89 (26) 0.1
Quilinock A 2.12 107 (19) 0.8
Tallerack 1.73 87 (14) 0.1
Tanjil A 1.98 100 (24) *
Wonga A 1.95 99 (19) 0.5
All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 1  HIGH RAINFALL - NORTH
SPECIAL CONSIDERATIONS
Quilinock A and Belara A - Not suggested in the Lupin Zone 1 because of anthracnose susceptibility.
NARROW-LEAFED
Kalya A 6 7 5 5 4 4
TANJIL A # 7 7 6 5 7 5
WONGA A # 7 7 6 5 6 5
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
Mandelup A 6 7 7 4 4 4
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 2.10 113 (15) 0.9
Danja 1.56 83 (18) 0.1
Gungurru 1.69 91 (12) 0.2
Kalya 1.80 97 (17) 0.4
Mandelup A 2.05 110 (5) 0.8
Merrit 1.71 91 (18) 0.2
Moonah 1.72 92 (4) 0.2
Myallie 1.69 90 (17) 0.2
Quilinock A 1.99 107 (16) 0.7
Tallerack 1.67 89 (11) 0.2
Tanjil A 1.87 100 (16) *
Wonga A 1.82 97 (8) 0.4
All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 2  MEDIUM RAINFALL - NORTH
SPECIAL CONSIDERATIONS
Belara A and Quilinock A - Seed test for low anthracnose.
Wodjil A - Adapted to acidic and aluminium toxic sands and high risk Pleiochaeta soils, but very susceptible to aphids.
NARROW-LEAFED
BELARA A # 4 3 7 4 4 4
TANJIL A # 7 7 6 5 7 5
Quilinock A 2 4 6 5 4 3
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
WONGA A # 7 7 6 5 6 5
Kalya A 6 7 5 5 4 4
YELLOW LUPIN
WODJIL A # 2 1 6 7 8 5
MANDELUP A 6 7 7 4 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 1.87 109 (19) 0.8
Danja 1.42 83 (25) 0.1
Gungurru 1.59 92 (15) 0.3
Kalya 1.64 95 (23) 0.3
Mandelup A 1.91 111 (7) 0.8
Merrit 1.60 93 (24) 0.3
Moonah 1.64 95 (4) 0.4
Myallie 1.50 87 (23) 0.1
Quilinock A 1.83 106 (18) 0.7
Tallerack 1.43 83 (12) 0.1
Tanjil A 1.72 100 (21) *
Wonga A 1.69 98 (12) 0.5
All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 3  LOW RAINFALL NORTH
SPECIAL CONSIDERATIONS
Belara A and Quilinock A - Seed test for low anthracnose.
Wodjil A - Adapted to acidic and aluminium toxic sands and high risk Pleiochaeta soils, but very susceptible to aphids.
NARROW-LEAFED
BELARA A # 4 3 7 4 4 4
TANJIL A # 7 7 6 5 7 5
QUILINOCK A # 2 4 6 5 4 3
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
WONGA A # 7 7 6 5 6 5
YELLOW LUPIN
WODJIL A # 2 1 6 7 8 5
MANDELUP A 6 7 7 4 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 1.89 102 (36) 0.6
Danja 1.61 87 (54) 0.1
Gungurru 1.66 89 (39) 0.2
Kalya 1.83 98 (51) 0.4
Mandelup A 1.97 106 (10) 0.7
Merrit 1.70 92 (54) 0.2
Moonah 1.65 89 (14) 0.2
Myallie 1.65 89 (49) 0.2
Quilinock A 2.02 109 (41) 0.8
Tallerack 1.58 85 (26) 0.1
Tanjil A 1.85 100 (48) *
Wonga A 1.82 98 (23) 0.4
 All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 4  HIGH RAINFALL - CENTRAL & GREAT SOUTHERN
SPECIAL CONSIDERATIONS
Belara A, Quilinock A and Kiev Mutant - Should not be grown where Anthracnose risk is high.
NARROW-LEAFED
BELARA A # 4 3 7 4 4 4
MANDELUPA 6 7 7 4 4 4
TANJIL A # 7 7 6 5 7 5
QUILINOCKA # 2 4 6 5 4 3
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
WONGA A # 7 7 6 5 6 5
KALYA A # 6 7 5 5 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 1.79 108 (26) 0.7
Danja 1.39 83 (35) 0.1
Gungurru 1.56 93 (20) 0.3
Kalya 1.56 94 (36) 0.3
Mandelup A 1.84 110 (6) 0.8
Merrit 1.57 94 (36) 0.3
Moonah 1.60 96 (7) 0.4
Myallie 1.51 91 (35) 0.2
Quilinock A 1.84 110 (24) 0.8
Tallerack 1.52 91 (17) 0.2
Tanjil A 1.66 100 (29) *
Wonga A 1.59 96 (19) 0.4
(<5) - Fewer than 5 trials conducted to date.  All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 5  MEDIUM RAINFALL - CENTRAL
SPECIAL CONSIDERATIONS
Wodjil A - Adapted to acidic and aluminium toxic sands and high risk Pleiochaeta soils, but very susceptible to aphids.
NARROW-LEAFED
MANDELUP A 6 7 7 4 4 4
QUILINOCK A # 2 4 6 5 4 3
TANJIL A # 7 7 6 5 7 5
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
YELLOW LUPIN
WODJIL A # 2 1 6 7 8 5
BELARA A # 4 3 7 4 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 1.32 107 (25) 0.7
Danja 1.09 88 (33) 0.2
Gungurru 1.18 96 (24) 0.4
Kalya 1.25 101 (31) 0.5
Mandelup A 1.37 111 (4) 0.7
Merrit 1.19 96 (33) 0.4
Moonah 1.23 99 (5) 0.5
Myallie 1.20 97 (31) 0.4
Quilinock A 1.37 111 (23) 0.7
Tallerack 1.15 93 (15) 0.3
Tanjil A 1.24 100 (27) *
Wonga A 1.21 98 (20) 0.5
All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 6  MEDIUM RAINFALL - GREAT SOUTHERN
SPECIAL CONSIDERATIONS
Wodjil A - May do well in this area on suitable soil types.  Able to cope with manganese deficiency.
NARROW-LEAFED
BELARA A # 4 3 7 4 4 4
QUILINOCK A # 2 4 6 5 4 3
TANJIL A # 7 7 6 5 7 5
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
Kalya A 6 7 5 5 4 4
MANDELUP A 6 7 7 4 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 1.13 100 (52) 0.5
Danja 0.97 86 (66) 0.2
Gungurru 1.01 89 (49) 0.3
Kalya 1.07 95 (61) 0.4
Mandelup A 1.23 109 (12) 0.7
Merrit 1.03 91 (66) 0.3
Moonah 1.02 90 (15) 0.3
Myallie 1.03 91 (61) 0.3
Quilinock A 1.22 108 (51) 0.7
Tallerack 1.00 89 (33) 0.3
Tanjil A 1.13 100 (57) *
Wonga A 1.13 100 (31) 0.5
 All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 7  LOW RAINFALL - EAST
SPECIAL CONSIDERATIONS
Kiev Mutant - An option for well-drained, fertile, medium to heavy soils.  Extremely susceptible to anthracnose.
Wodjil A - Adapted to acidic and aluminium toxic sands and high risk Pleiochaeta soils, but very susceptible to aphids.
NARROW-LEAFED
BELARA A # 4 3 7 4 4 4
QUILINOCK A # 2 4 6 5 4 3
TANJIL A # 7 7 6 5 7 5
YELLOW LUPIN
KIEV MUTANT # 1 8 7 2 9 7
ALBUS
WODJIL A # 2 1 6 7 8 5
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
MANDELUP A 6 7 7 4 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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Please read the instructions on how to interpret this information (see page 7).
YIELD PERFORMANCE
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Belara 2.04 114 (19) 0.9
Danja 1.50 84 (25) 0.1
Gungurru 1.64 91 (18) 0.2
Kalya 1.73 97 (24) 0.4
Mandelup A 2.11 118 (4) 0.9
Merrit 1.65 92 (25) 0.2
Moonah 1.76 98 (7) 0.4
Myallie 1.66 93 (24) 0.3
Quilinock A 1.97 110 (19) 0.8
Tallerack 1.78 99 (15) 0.5
Tanjil A 1.79 100 (22) *
Wonga A 1.78 99 (13) 0.5
All trials included in the ‘overall’ statistics presented.
Control variety in bold.
LUPIN ZONE 8  SOUTH COAST
NARROW-LEAFED
BELARA A # 4 3 7 4 4 4
QUILINOCKA # 2 4 6 5 4 3
TANJIL A # 7 7 6 5 7 5
ALBUS
Kiev Mutant 1 8 7 2 9 7
SPECIAL CONSIDERATIONS
Quilinock A and Belara A -  Should not be grown where Anthracnose risk is high.
Kiev Mutant - An option for well-drained, fertile, medium to heavy soils.  Extremely susceptible to anthracnose (seed test
must be negative).
All suggested lupin varieties are moderately resistant to Phomopsis, and have reduced risk of lupinosis
compared with older varieties such as Danja, Illyarrie or Yandee.
Safe grazing rules should be followed to reduce the risk of lupinosis on all suggested lupin varieties.
MANDELUP A 6 7 7 4 4 4
An - Anthracnose     Ap - Aphids     P - Phomopsis stem infection    B - Brown spot    C - Cucumber mosaic virus     L - Lodging
Aphid resistance and disease resistance ratings of 6 and above are in bold type to highlight varieties with moderate resistance or better.
LARGE TYPE - Suggested varieties    Small type - Alternative varieties    # - Suggested previous year    Best bet                     More risk
Sowing bars are indicative only, based on variety maturity and field observations.
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PULSES
Pulses are high value, protein crops with strong domestic
and export markets.  They are well suited to wide a range of
soils and environments in the Western Australian wheatbelt
depending on the species chosen.  Pulse crops will, when
grown in rotation with cereals, improve soil fertility, provide
opportunities for grass weed control, produce valuable
stubble for stock after harvest and help break disease cycles.
The word “pulse” is derived from the Latin‘puls’, meaning
pottage or a vegetable boiled to make a thick soup or
porridge.  Unlike other grain legumes, pulses are primarily
used for human consumption.  They include cool season
grain legumes such as field pea, faba bean, chickpea, lentil
and albus lupin, and tropical legumes (which have a limited
potential in Western Australia) such as dry bean, soy bean,
mung bean, cow pea and pigeon pea.
Pulses can also be important feed grains. Field pea and faba
bean, in particular, have a sizeable domestic trade in Aus-
tralia.
PULSE MARKETS
World pulse production and consumption is dominated by
the 1.3 billion people in the Indian sub-continent.  Although
these countries are the largest producers of pulses in the
world, they are also the greatest consumers and importers.
Most demand is for desi chickpea, red lentil, field pea and
several tropical pulses.
Pulse production in the sub-continent has increased slightly
over the years but it is unlikely to match demand.  Based on
the present rate of population growth and improvements in
the economy, the demand for both winter and summer pulses
(surplus to internal production) is expected to increase.
There is also a demand for kabuli chickpea, faba bean, lentil
and albus lupin in the Middle East and Mediterranean, and
with the trend towards healthier eating habits, pulses are
also becoming more popular in the Western World.  Pulses
are low in fat, high in protein and make a good nutritional
combination with cereal products, such as rice or bread.
Turkey is currently one of the world’s largest exporters of
kabuli chickpea and red lentil to the Indian sub-continent,
Middle East and Europe.  Canada is also a substantial
exporter of field pea to the Indian sub-continent and green
lentil, mainly to the European market. Canadians have also
started producing chickpeas, mostly of the kabuli type and
red lentil.
Australia can capture a greater share of the markets in the
Indian sub-continent since we already have an excellent
reputation as a supplier of quality products.  Australian and
Canadian prices, however, will need to match those of the
Turkish product.  Consistent tonnages will also be required.
Western Australia is particularly well placed to benefit from
pulse trade with the Indian sub-continent because of our
proximity.  In addition, we can deliver our products in
December and January when local crops of and those of
other exporters are still in the field and competition is limited.
The mix of pulses exported  from Western Australia has
changed in recent years. Chickpea exports have declined
because of ascochyta blight, while filed pea exports have
increased substantially. Faba beans continue to be exported
to  Egypt and Saudi Arabia in moderate quantities.  Small
tonnages of kabuli chickpea have been exported to Europe
and the Middle East since 1994 and, red lentil and albus lupin
have also been exported to Mauritius and Egypt, respec-
tively.  Very large seeded kabuli chickpea from the Ord River
Irrigation Area (Kununurra) have been fetching premium
prices from overseas and domestic markets.
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FIELD PEAS
Western Australia is on the verge of a dramatic increase in
the area sown to field peas, 100,000 hectares in 2005 to well
over 200,000 hectares in 2006.  Farmers enthusiasm for field
peas continues to grow as a result of robust management
packages and new higher yielding varieties. One variety in
particular (Kaspa A) has gained particular attention from
farmers.  Kaspa A is a dun type semi-leafless upright field
pea with a substantially improved standing ability for
harvest compared to the trailing types such as Dundale.
Observations with Kaspa A so far indicate that it can be
harvested above ground level, even when it has lodged,
because most pods are formed near the top of the plant.
Field peas are sold for both stockfeed and human consump-
tion.  The human consumption market requires milling
(splitting) varieties and these obtain premiums over feed
varieties.
Western Australia has the potential to produce more than
100,000 tonnes of field peas annually.  There are several
potential export markets for Western Australian field peas -
European stockfeed, Asian stockfeed, Asian human con-
sumption and Middle East human consumption.
The Asian and Middle East human consumption markets
have the greatest potential as niche markets for Western
Australian field peas.  Given the time of harvest and geo-
graphic proximity to southeast Asia, Western Australia is
well placed to meet the increasing demand for field peas from
this region for both feed and human consumption.  With
effective promotion, Asian markets are capable of absorbing
the entire Western Australian field pea export potential.
Field peas are a freely traded grain being marketed for export
by the Grain Pool of Western Australia, and private traders.
Field pea prices will generally be placed below lentil and
chickpea prices but above narrow-leafed lupin prices due to
their acceptance in both the human consumption and
stockfeed markets.
SEED TYPES
Classification into seed types is based on seed shape, seed
coat colour and cotyledon colour.  There are 5 types of field
pea grown in Australia.
Dun type seed (e.g. Parafield A) are dimpled, have greenish-
brown (dun) seed coats and yellow cotyledons.  The size
and presence of the dimple in the seed affects the splitting
recovery.  The bigger the dimple the lower the splitting
recovery.  Presently Australia is the only country in the
world which grows and exports dun type field peas.
White varieties (e.g. Snowpeak A) have round, white to
creamy coloured seed and yellow cotyledons.  This makes
them attractive for splitting and making flour (for human
consumption). However, at present CBH will only accept
white peas into feed grade, so taking advantage of specialist
markets would require transport to Perth.
Blue type seeds are round, with thin translucent seed coats
and bluish green cotyledons that gives the seed its blue
appearance.  These varieties can attract a price premium,
since they are suitable for specialised human consumption
markets, such as canning and green split-peas.
Maple type seed is round, brown mottled or speckled with
yellow cotyledons.  These are largely used as pigeon feed.
Marrowfat peas are mostly cultivated for their grain.  They
produce a very large seed (>28g/100 seeds) with a slightly
flattened, dimpled appearance with a blue/green seed coat
and green cotyledons.
PLANT TYPES
Classification into plant types is based on leaf characteristics
that are important in the management and harvesting of field
pea crops.  Most field peas presently grown in WA are
conventional leafy, trailing types.  In semi-leafless plants the
leaflets are replaced by tendrils, but the two leafy structures
at the base of the leaf stalk are retained.  Varieties may also
be semi-dwarf or tall.  Kaspa A and Snowpeak A are semi-
leafless, semi-dwarf types, while other varieties in Western
Australia are conventional leafy, tall varieties.
DISEASE RESISTANCE
All current commercial field pea varieties are susceptible to
the disease black spot (Mycosphaerella pinodes and Phoma
medicaginis var. pinodella), damping-off (Pythium), and
sclerotinia rot (Sclerotinia sclerotiorum).  Work is in
progress to produce disease-resistant varieties.
HERBICIDE TOLERANCE
Currently suggested field pea varieties are tolerant to the
main registered herbicides used at label rates.  Dundale
shows slightly higher tolerance than other varieties to
diuron applied pre-emergence.  Shallow sowing of field peas
increases the likelihood of seedling death from herbicides
applied at sowing..  Diuron applied at sowing may cause
seedling death on sandy surfaced soils. Cyanazine
(Bladex®) is preferred over diuron on sandier surfaced soils
for all varieties because it kills fewer seedlings.  Diflufenican
(Brodal®) and picolinafen (Sniper®) are safe on all field pea
varieties at the three node stage when used at label rates.
Some blotching and yellowing occurs but this does not
reduce yields.The intensityof the symptoms is generally
greater with picolinafen than diflufenican at the equivalent
rates.  Imazathepyr (Spinnaker®) is well tolerated by most
varieties, although Cooke A and Helena A have suffered
damage in some trials.  Cooke A and Helena A also appear to
be more sensitive than other varieties to metribuzin applied
pre-emergent (registration for metribuzin in Western Aus-
tralia is pending).
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FIELD PEA TYPICAL COMPOSITIONAL ANALYSIS *
Crude protein# (%) ................................................ 22.5
Crude fat (%) ........................................................... 1.9
Crude fibre (%) ........................................................ 9.0
Nitrogen free extract (%) ...................................... 53.9
Ash (%) .................................................................... 3.7
* Data on an ‘as received’ basis
# Crude protein % =  Nitrogen % x 6.25
Time of sowing has a significant effect on blackspot severity.  Early sowing tends to produce severe blackspot infections
through repeated exposure of field pea seedlings to disease spores released from infected stubble during showers that occur
in autumn, and possibly by the early vigorous growth that creates cool moist conditions within the crop canopy.  Delaying
sowing on the other hand generally reduces the severity of blackspot.
Field peas should only be sown after balancing the yield penalty due to delaying sowing and the probability of yield loss due
to disease.  The probability of yield loss due to disease is determined by the season, paddock selection, rotation and crop
management.
THE PREDICTED EFFECT OF SOWING DATE ON FIELD PEA YIELD
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CHARACTERISTICS OF FIELD PEA VARIETIES
1 - 9 resistance scale: 1 = Extremely susceptible 4 = moderately susceptible 7 = Resistant
2 = Very susceptible 5 = Intermediate 8 = Highly resistant
3 = Susceptible 6 = Moderately resistant 9 = Immune
Variety Flowering Early Height Flower Seed Seed Seed Black spot Splitting type
class growth colour colour type size resistance* yes/no
(mg)
Cooke A Medium Good Tall White White Round 152 3 Yes
Dundale Medium Good Tall Purple Dun Dimpled 180 3 Yes
Dunwa A Late Good Tall Purple Dun Dimpled 207 3 Yes
Helena A Medium Good Tall Purple Dun Dimpled 159 3 Yes
Kaspa A Late Excellent Medium Pink Dun Round 4
Laura Medium Good Tall White White Round 160 3 Yes
Parafield A Medium Good Tall Purple Dun Dimpled 206 3 Yes
Snowpeak A Early Medium Semi-dwarf White White Round 3 Yes
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ESSENTIALS FOR A SUCCESSFUL FIELD PEA CROP
Field Pea is able to produce reliable yields across a range of environments, soil types and times of seeding.  Prices are also
relatively stable, being sold domestically for animal feed and internationally for human and animal consumption.  With careful
paddock selection to increase ease of harvest, delayed planting to reduce the disease blackspot, field pea is an attractive
option and can increase the yield and protein of subsequent wheat crops.
Paddock selection - Well-drained loamy sands to clay loams with a pH 4.5-9.0 (CaCl2).
- A soil structure or slope that allows good drainage.
- Few rocks and roots and can be left relatively flat and even after sowing.
- No Sulfonyl urea herbicide residues such as Glean and Logran.
- A low frost risk.
- A low broad-leaved weed burden.
To minimise the risk of diseases, do not grow field peas more often than one year in three in the same
paddock.  Because field pea stubble does not provide good protection against wind erosion after
harvest, they should not be grown on soils with a sandy surface prone to wind erosion.
Varieties Variety selection depends on location and rainfall.  Kaspa A , Dunwa A, Cooke A, Helena  A,
Parafield A, and Snowpeak A are suitable for splitting.  Varieties that can be split can be sold for
human consumption, an option that attracts a premium in some years.  It may be advisable not to grow
different seed types on the same farm because admixtures of white peas within dun peas, or vice
versa, can result in downgrading in human consumption markets.
High quality seed Where possible, use certified seed where details of germination percentage, seed size and presence of
seed-borne diseases are provided.   Seed suppliers should provide a report on the disease level,
germination, and purity status of your seed.  In addition ask for a Bacterial Blight field report if seed
was imported into WA from the eastern states.  A seed test is available for Bacterial Blight if no field
report is available.  Seek advice if test results are not zero.
A Good Start Plant at the correct time.
Planting immediately after the break increases the severity of blackspot by exposing field pea seed-
lings to releases of spores that occur in autumn.  The ideal sowing “window” for field peas occurs 10 -
28 days after the break of the season irrespective of the rainfall zone.
North – of a line parallel with Moora 30°39’
- Low rainfall Early May-Late May Target date (TD) = May 25
In years when more than 100mm of stored moisture:
Early May-Mid June TD = May 25
- Medium rainfall Mid May-Late June TD = May 25
South – of a line parallel with Moora 30°39’
- Low rainfall Early May-Mid June TD = May 20
- Medium rainfall Mid May-Late June TD =   June 4
- High rainfall Late May-Late June TD = June 10
Seeding rate On average, the optimum plant density is 45 plants/m2 for tall, conventional, leafy types, and 55
plants/ m2 for semi-leafless and semi-dwarf types.  Actual sowing rates will depend on seed size,
germination percentage and field pea type.
- equivalent to 80 - 100 kg/ha - small seeded varieties (e.g. Helena A).
- equivalent to 100 - 120 kg/ha - larger seeded varieties (e.g. Dundale, Parafield A).
- equivalent to 120 - 150 kg/ha - for Snowpeak A and Kaspa A.
Seeding depth Recommended planting depth is 5 - 8 cm.
Inoculum Seed should be inoculated with group E inoculum every year.  No seed dressings or in-furrow
fungicides are recommended for field peas.
Fertiliser A maintenance application of 50 - 100 kg /ha superphosphate is recommended  It is useful to apply
nitrogen at 10 - 15 kg N/ha in soils with marginal pH (<5.0) and low clay content (<10 per cent on top
soil).
Rolling Field pea paddocks should be rolled with rubber tyre or steel rollers to level the paddock surface as
well as partially burying cereal stubble, rocks and/or sticks present after sowing.(See Weed Control)
Rolling should not be done 2 weeks before or after the application of post-emergent herbicides.  It
should be done before the plants are 20-25 cm tall.
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Weed control A successful weed control strategy for field peas generally relies on:
- Selecting paddocks with as few broadleaf weeds as possible, such as cereal stubbles.
- Delaying sowing of fieldpea, which provides a good opportunity to control weeds using chemical
and cultural methods pre-sowing.
Pre-emergent herbicides - controlling weeds germinating with the crop
There are two commonly used pre-emergent strategies used on field peas in Western Australia.  For
both strategies it is important not to sow field peas too shallow.  Sowing at least 5 cm deep will ensure
that the herbicides cause minimal damage to the emerging crop.
1. The first is to apply 1 – 1.5 L/ha diuron (500 g a.i./L) and 1 – 2 L/ha trifluralin (400 g a.i./L) before
sowing.  The diuron controls many broadleaf weeds and the trifluralin grasses and wireweed.  In
conventionally cultivated systems less crop damage occurs if the diuron is applied PSPE – post-
sowing pre-emergent (see comments regarding levelling the seedbed under the next strategy).  The
trifluralin is still best applied before sowing to ensure that it is well mixed with the soil.
2. The second strategy for no-till field peas is to apply 34 g/ha Spinnaker® and 1 – 1.5 L/ha diuron
PSPE.  Spinnaker® will control wireweed, some grass weeds, and a wide spectrum of broadleaf
weeds.  It is important to level the seedbed by harrowing and/or rolling before applying this
mixture.  Otherwise rain may concentrate the diuron in the furrows with the field peas, causing
unacceptable crop damage.  The same applies to PSPE diuron in the first strategy.
Control of doublegee and volunteer medic in both of these strategies can be improved by replacing
the diuron with 150 – 300 g/ha metribuzin.  Metribuzin however is more likely to damage the crop,
especially if it is applied to a ridged seedbed.
Field peas do not tolerate simazine at the rates used on other legume crops.  Damage may occur even
with rates below 1 L/ha.  Simazine is not registered for field peas in Western Australia.
Post-emergent herbicides - controlling later germinating weeds
There are many registered options for post-emergent weed control in field peas.  These are mostly
applied at the 3 – 6 node stage of the crop but follow the instructions on the label of the herbicide you
use.  There is a wide choice of products for controlling grass weeds which field peas tolerate well.
Some of the more popular options for post-emergent control of broadleaf weeds are listed below.  Note
that not all of these herbicides are compatible with post-emergent grass killers, nor with oil or wetter.
Follow instructions on herbicide labels.
- Brodal® and metribuzin mixes: usually 60 mL/ha Brodal® (500 g a.i./L) and 60 mL/ha metribuzin
(750 g a.i./L) is adequate for cruciferous weeds and capeweed.  Higher rates of metribuzin will
improve doublegee control, but are also more likely to damage the crop.  At higher rates Brodal®
and metribuzin can be used alone, but they are more likely to damage the crop and are less effec-
tive against weeds than when mixed together.
- 45 g/ha Raptor® + 2% BS1000 will control cruciferous weeds, lupins, barley grass, brome grass,
and volunteer cereals.  It will not control annual ryegrass and cannot be tank mixed with post-
emergent grass killers.
- 700 – 1000 mL/ha MCPA 250 (as the sodium salt) will control late germinating cruciferous weeds
and can be applied to field peas from the 6 – 8 node stage.  However, it will retard the crop, and
you may see stem distortions for up to 2 weeks after application.  This option should only be used
when you expect good growing conditions following application so the crop can recover.
Crop topping to prevent seed set of surviving in-crop weeds
The early maturity of field peas makes them ideally suited to crop topping which, while perhaps not
directly benefiting the field pea crop greatly, will reduce seed set before the next crop and therefore
benefit the rotation.  Reglone can be used for crop topping, but the most economical chemical is
Gramoxone at 600 mL/ha for ryegrass, or 800 – 900 mL/ha for wild radish.  Timing is critical to crop
topping success.  Spraying too early will reduce the crop’s yield potential, and spraying too late will
have little effect on the weeds.  Once the field pea seeds have reached 30% moisture, or when the
lower 75% of the pods are brown, with firm seeds and leathery pods, crop topping will not reduce crop
yield.  The crop can still have green tips at this stage, and the operation may actually improve harvest
efficiency by making the crop ripen more evenly.
Glyphosate should only be used if the crop is to be swathed, in which case the chemical is applied at
an earlier growth stage – 50 to 75% brown pods.  Glyphosate should not be used for seed crops as
desiccation with glyphosate or any other chemical at this stage can reduce seed viability.
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Insect control During emergence, monitor crop for red-legged earth mite and lucerne flea.
Following emergence, monitor crop for pasture looper cutworm.
During and after flowering, monitor for pea weevil and budworm.
At early flowering spray for pea weevil as the first pods are appearing.  Control of pea weevil is
needed when there are more than 1 weevil/100 sweeps of a sweep net (human consumption) or
1 weevil/10 sweeps (stock feed). Pea weevil should be sprayed before egg-laying begins since the
chemicals used only kill adult weevils.  A border spray is often sufficient to protect a whole paddock.
Budworm can reduce grain quality considerably.  The plant is very susceptible to budworm from
flowering through to pod fill.  Spray if there are 1 or more grubs /10 sweeps of a sweep net.  Spray
before the grubs grow to 1 cm.  Controlling large grubs (20-25 mm) is costly because the majority of
the damage to the crop has already occurred before the grubs to grow to this size.
Diseases Blackspot is the most serious disease of field pea.  It can be minimized by:
- Delaying sowing for 10 - 28 days after the break of the season.
- Not growing in the same paddock more often than 1 in 3 years.
- Separating the current season’s crop from last year’s field pea stubble by at least 500 m. Increase
this distance on the downwind side of last year’s stubble.
- Separating the current season’s crop from 18-month-old field pea stubble by at least 50 m.
- controlling volunteer field peas
Harvesting Conventional traling type field peas lodge at maturity so crop lifters or pea pluckers are needed. The
new variety Kaspa A is a semi-leafless, upright variety. It has a substantially improved structure for
harvesting compared with trailing types such as Dundale or Parafield A. In most conditions Kaspa A
will stand better at harvest than trailing type varieties.  Nevertheless, for ease of harvest, particularly
in circumstances where Kaspa A may lodge, it is important to prepare paddocks prior to, and after
sowing to ensure a clean level paddock for harvest.
Observations with Kaspa A so far indicate that, it can be harvested above ground level, even where it
has lodged. This is because most pods are formed near the top of the plant.
Kaspa A has a sugar pod trait that reduces pod shatter.  The combination of reduced lodging, im-
proved pod height and reduced pod shatter should result in lower losses in the paddock and a cleaner
sample.
The moisture receival standard for field peas is 14.0 per cent. The crop can be safely harvested at 16
per cent moisture and if left in a stack the seed will dry out naturally.  Harvesting at 14-16 per cent
moisture will have no effect on seed viability and the grain will be less prone to mechanical damage
during handling.
Field peas are easily threshed so concave clearances should be opened and the drum speed reduced.
Remove every second concave wire, or fit a wide wire concave and remove filler plates, to give at least
7 mm clearance between wires in the concave. Use standard lip sieves
Harvester settings - reel speed 1.1 x ground speed
- spiral clearance 7-12 mm (standard)
- drum speed minimum (300-600 rpm)
- concave clearance 10-25 mm (start at 10mm)
- fan speed 60-75% (start at 75%)
- top sieve 20-25 mm (start at 25mm)
- bottom sieve 10-15 mm (start at 15mm)
Marketing Field peas find a ready market in SE Asia as a component in animal feed rations due to their high lysine
content and in the human consumption markets in SE Asia and the Indian-subcontinent, given
Western Australia’s time of harvest, geographic location and suitable varieties.
Further reading
Growing Field Peas Department of Agriculture, Bulletin number 4239.
Successful Field Pea Harvesting.  Department of Agriculture, Bulletin number 4569.
Field Pea in Western Australian Farming Systems.  Department of Agriculture, Farmnote no. 3/99.
Field Pea Essentials.  Department of Agriculture.
Managing Field Peas in Western Australia.  Department of Agriculture, Farmnote no. 2/99.
ESSENTIALS FOR A SUCCESSFUL FIELD PEA CROP - CONTINUED...
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KASPA A
Origin Kaspa was developed by the Victorian Institute for Dryland Agriculture (DNRE) and registered in 2002. It is
derived from a cross PS772/PS770 where parental lines themselves originated from complex crosses involving
parents such as Dundale, Canners multipod, Greenfeast, Buckley, Collegian, Sprite and Gottshalks Viktoria.
Protected by PBR.
CVT number Also tested as PSL 4 and 89-036P8*3-1-2.
Seed type Uniformly light brown to brown dun type.
Maturity Flowers late but matures at about the same time as prevalent WA varieties.
Disease Resistant to downy mildew but less susceptible to black spot than Dundale.
Yield The highest yielding amongst the semi-leafless types. In limited tests compares well with currently suggested
varieties.
Other notes Pink flowers, medium height, semileafless and stiff stemmed leading to greater standing ability and low
lodging. It is also resistant to pod shattering.
VARIETY DESCRIPTIONS - SUGGESTED DUN VARIETIES
DUNWA A
Origin Dunwa A was developed by Department of Agriculture, Western Australia and registered in 2001.  The
cross between Early Dun and the European variety Solara was made by the South Australian Research
and Development Institute, Adelaide in 1989.  It is a sister line of Parafield A.
Protected by PBR
CVT number P503-4-4 and WAPEA 2074
Seed type Greenish-brown (dun) seed, suitable for splitting.  Larger seed than Dundale or Helena A.
Maturity Late.
Disease Susceptible to black spot.
Yield Is the second highest yielding variety in Crop Variety Testing trials to date.
Other notes Flower colour - purple. Tall.
HELENA A
Origin Bred at Department of Agriculture and registered in 1999.
Pedigree: Derrimut/WA1.
Protected by PBR
CVT number WAPEA2022
Seed type Greenish-brown dimpled seed - classified as dun-type, suitable for splitting. Greener seed coat and slightly
smaller seed than Dundale.
Maturity Medium.  Flowers later than Dundale but matures at about the same time.
Disease Susceptible to blackspot.
Yield Widely adapted, high yielding pea.
Other notes Purple-flowered, tall.
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VARIETY DESCRIPTIONS - SUGGESTED WHITE VARIETIES
SNOWPEAK A
Origin Bred at NRE-Horsham, Victorian Institute for Dryland Agriculture (VIDA).
Pedigree:PS7/PS43//PS25/PS3/PS81/PS4/PSA4.    Tested in Victoria as PSI 5.
Protected by PBR
CVT number Field pea 29623
Seed type White seed type.  Suitable for splitting.
Maturity Early. Flowers and matures earlier than Dundale.
Disease Susceptible to black spot, resistant to downy mildew.
Other notes White flowered, semi-leafless dwarf variety with excellent resistance to lodging.
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PARAFIELD A
Origin Bred at the South Australian Research and Development Institute (SARDI).
Pedigree: Early Dun/Solara.  Tested as P503-3-4.
Protected by PBR
CVT number Field pea 2972497
Seed type Dun type seed with seed coat colour ranging from beige to brown.  Suitable for splitting. Larger seed than
Dundale or Helena A.
Maturity Mid-season. Flowers later than Dundale but matures at about the same time.
Disease Susceptible to black spot, downy mildew and powdery mildew.
Other notes Purple flowered, tall with conventional leaf type.
LAURA
Origin Registered in 1994 by the South Australian Research and Development Institute.
Pedigree: Alma/Wirrega.
CVT number Field pea 480.  Previously tested as A163-5.
Seed type Small, round white seeds, suitable for splitting.
Maturity Medium.  Flowers later than Dundale but matures at about the same time.
Disease Susceptible to blackspot.
Other notes Flower colour - white.  Tall.
COOKE A
Origin Bred at Department of Agriculture and registered in 1999.
Protected by PBR
Pedigree: Derrimut/WA532.
CVT number WAPEA2013
Seed type Round, creamy white with a black marking at the hilum.  Suitable for splitting.
Maturity Medium.  Flowers later than Dundale but matures at about the same time
Disease Susceptible to blackspot.
Other notes White-flowered, tall.
DUNDALE
Origin Dundale was bred by the South Australian Department of Agriculture, and registered in 1970.
CVT number Field pea 252
Seed type Greenish-brown (dun) seed, suitable for splitting.
Maturity Medium.
Disease Susceptible to black spot.
Yield A consistent performer in average seasons and able to yield very well in good growing conditions.
Other notes Flower colour - purple. Tall.
VARIETY DESCRIPTIONS - OTHERS
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YIELD PERFORMANCE AGZONE 1 (H1 + M1)
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Cooke A 1.49 101 (12) 0.5
Dundale 1.48 100 (15) *
Dunwa A 1.68 114 (10) 0.8
Helena A 1.67 113 (13) 0.8
Kaspa A 1.70 115 (3) 0.8
Kiley A 1.43 97 (1) 0.4
King 1.64 111 (11) 0.8
Magnet 1.65 112 (9) 0.8
Mukta A 1.53 103 (6) 0.6
Parafield A 1.54 104 (10) 0.6
Santi A 1.48 100 (2) 0.5
Snowpeak A 1.60 108 (6) 0.7
Soupa A 1.38 94 (5) 0.3
Sturt A 1.76 119 (1) 0.9
Control variety is bold
SPECIAL CONSIDERATIONS
Blackspot - Higher risk with earlier sowings.
Helena A - Due to seed size and colour difference keep separate from other Dun varieties.  May need to be transported to
Perth for specialist markets.
Kaspa A - In  Agzones 1 and 5 should only be grown in areas receiving more than 400mm of rainfall.
Snowpeak A - White peas are not currently accepted by CBH.  May need to be transported to specialist markets.
Seed rate: Refer to Field Pea Essentials page 155.
Agzone 4 - Serious yield loss if sown dry.
AGZONE 1 DUNWA A, HELENA A, SNOWPEAK A
 (H1 + M1) KASPA A *
12345
12345
12345
12345
1234512345
12345
12345
12345
12345
12345
123456
123456
123456
123456
123456
12345
12345
12345
12345
12345
12345
12345
12345
12345
AGZONE 2 DUNWA A, HELENA A, SNOWPEAK A
(H2 + M2 + M3 + M4W) KASPA A
AGZONE 3 DUNWA A, HELENA A, SNOWPEAK A
(H3 + H4 + H5W + M5W) KASPA A
AGZONE 4 DUNWA A, HELENA A SNOWPEAK A
(L1 + L2 + L3)
AGZONE 5 DUNWA A, KASPA A *, SNOWPEAK A
(L4 + L5 + M4W + M5C + M5E) Helena A
FIELD PEA SUGGESTIONS
Please read the instructions on how to interpret this information (see page 7).
LARGE TYPE - Suggested varieties Small type - Alternative varieties Best bet                      More risk
Sowing bars are indicative only, based on variety maturity and field observations.                     Higher Blackspot risk
12345
12345
12345
* In areas of Agzone receiving greater than 400mm of rainfall
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YIELD PERFORMANCE AGZONE 3 (H3 + H4 + H5W + M5W)
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Cooke A 1.95 106 (21) 0.7
Dundale 1.84 100 (27) *
Dunwa A 2.04 111 (20) 0.8
Helena A 2.06 112 (22) 0.9
Kaspa A 2.17 118 (5) 0.9
Kiley A 1.72 94 (3) 0.3
King 1.91 104 (19) 0.6
Magnet 1.84 100 (17) 0.5
Moonlight A 1.78 97 (2) 0.4
Mukta A 1.86 101 (10) 0.5
Parafield A 1.81 99 (20) 0.5
Santi A 1.80 98 (5) 0.4
Snowpeak A 1.88 102 (11) 0.6
Soupa A 1.68 92 (9) 0.2
Sturt A 2.16 117 (4) 0.9
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Cooke A 1.26 101 (17) 0.5
Dundale 1.26 100 (21) *
Dunwa A 1.41 112 (12) 0.8
Helena A 1.46 116 (17) 0.8
Kaspa A 1.44 115 (3) 0.8
Kiley A 1.14 91 (2) 0.3
King 1.31 104 (15) 0.6
Magnet 1.29 103 (13) 0.6
Moonlight A 1.25 99 (3) 0.5
Mukta A 1.29 103 (6) 0.6
Parafield A 1.25 100 (13) 0.5
Santi A 1.21 96 (4) 0.4
Snowpeak A 1.28 102 (9) 0.5
Soupa A 1.09 87 (5) 0.2
Sturt A 1.50 120 (3) 0.9
YIELD PERFORMANCE AGZONE 2 (H2+ M2 + M3 + M4W)
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YIELD PERFORMANCE AGZONE 4 (L1 + L2 + L3)
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Cooke A 1.21 99 (23) 0.5
Dundale 1.21 100 (29) *
Dunwa A 1.32 109 (19) 0.7
Helena A 1.39 115 (23) 0.8
Kaspa A 1.36 112 (4) 0.8
Kiley A 1.11 91 (4) 0.3
King 1.22 100 (23) 0.5
Magnet 1.26 104 (18) 0.6
Moonlight A 1.18 97 (2) 0.4
Mukta A 1.19 98 (12) 0.5
Parafield A 1.18 97 (18) 0.4
Santi A 1.18 97 (6) 0.4
Snowpeak A 1.25 103 (10) 0.6
Soupa A 1.08 89 (10) 0.3
Sturt A 1.41 116 (3) 0.8
YIELD PERFORMANCE AGZONE 5 (L4 + L5 + M4W + M5C + M5E)
Overall Probability of
Yield % no. of outyielding
(t/ha) control trials control
Cooke A 1.32 101 (24) 0.5
Dundale 1.31 100 (30) *
Dunwa A 1.50 115 (23) 0.8
Helena A 1.50 115 (32) 0.8
Kaspa A 1.48 113 (16) 0.8
Kiley A 1.20 92 (7) 0.3
King 1.33 102 (15) 0.5
Magnet 1.24 95 (13) 0.4
Moonlight A 1.25 95 (3) 0.4
Mukta A 1.24 95 (8) 0.4
Parafield A 1.30 99 (28) 0.5
Santi A 1.23 94 (3) 0.4
Snowpeak A 1.35 103 (23) 0.6
Soupa A 1.24 95 (11) 0.4
Sturt A 1.58 120 (5) 0.9
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CHICKPEA
PRODUCTION
Chickpea is an erect free-standing plant between 50 and 60
cm tall, with frond-like leaves and several woody stems
forming at the base.  There are two groups of chickpeas,
‘desi’ types which have small angular seeds with a range of
colours (typically brown), while ‘kabuli’ types have large
rounder seeds that are cream or white.
Desi chickpeas account for 85 to 90 per cent of the world
production of chickpeas and are eaten whole, split into dhal
or milled into flour (‘besan’).  Kabuli chickpeas are sought
for whole seed consumption or ground into paste and made
into a dip (hommos).  Desi varieties are better adapted to
low rainfall cropping regions than the taller, late maturing
kabuli varieties.   Seed size is a critical factor determining
kabuli prices, with greater than 8 mm diameter seed being
acceptable and greater than 9 mm preferred by markets.  The
highest kabuli yields and largest seed sizes have been
produced on areas with greater than 400 mm annual rainfall
and deep fertile soils.  Kabuli can be grown in the western
half of the medium rainfall zone in deep soil with good sub-
soil moisture prior to seeding.
The area of chickpea production in Western Australia has
expanded rapidly from less than 500 ha in 1991 to more than
80,000 ha in 1999.  It is estimated that during 1999 more than
50,000 tonnes of chickpeas were exported from Western
Australia.  Chickpea plantings have declined in recent years
due to the poor start to the seasons and the occurrence of
ascochyta blight throughout the state.
DESI VARIETIES
See variety descriptions of currently available varieties for
more information.
KABULI VARIETIES
Kaniva is the most common variety used. Bumper A has
better seed size distribution than Kaniva and has shown in
trials from 1999 to 2001 to yield close to Kaniva.  Bumper A,
was released by New South Wales Agriculture, in conjunc-
tion with the National Chickpea Breeding Program in 1997.
While yield and seed size have been improved through the
national breeding program and Bumper A is now available
through Australian Agricultural Commodities none of the
kabuli varieties released are tolerant to ascochyta blight.
Work is well under way to isolate kabuli chickpeas with
resistance to this disease.
SOIL TYPE
Chickpeas are best suited to well drained, fine-textured soils
(loams and clays).   Soils should be near neutral to alkaline
with a surface pH of 5.0 to 9.0 in calcium chloride.  For soils
with low surface pH (5.0), it is important that the subsurface
pH increases with depth (below 15 cm) to above 6.0.  Sandy
soils with low pH (less than 5.0) should be avoided, since
both plant growth and yield suffer dramatically.  Avoid
paddocks that have had Glean®, Ally®, Logran® or
Lontrel® in the previous season, especially on high pH soils
or after a dry season and summer.
TIME OF SOWING
The principal concern in selecting a time for current chickpea
varieties is management of ascochyta blight.  Delayed
sowing is recommended to reduce the build up of this
disease, the extent of delayed sowing should be weighed up
against the disease severity in the area and the yield loss
associated with delayed sowing (see Ascochyta blight
management).
SEEDING RATE, DEPTH AND FERTILISER
The sowing rate for desi is 80 to 100, targeting 50 plants per
m2, and for kabuli the rate is 130 to 150 kg/ha or 35 plants per
m2 depending upon mean seed size and germination per
cent.  Inoculate with Group ‘N’ inoculum.  Chickpeas are
able to extract phosphorus efficiently from the soil and do
not respond to high rates of phosphate fertiliser.  Rates of
50 to 100 kg/ha single superphosphate are adequate for
previously well-fertilised paddocks.  A starter dose of
nitrogen (10 to 20kg/ha) is also useful on soils considered
marginal for chickpea production.
Both desi and kabuli should be sown 50 to 80 mm deep.
Trials have demonstrated that unlike lupin, chickpeas are
able to emerge from a depth of 100 mm with no penalty in
crop establishment.   Shallow sown crops are more prone to
herbicide damage.  Dry sowing is not advised due to
nodulation and weed control problems.  However, if dry
sowing deep seed placement will avoid the potential for a
false break.
Because of their slow winter growth, chickpeas are suscepti-
ble to competition from weeds.  Although most weeds
should be managed before sowing, post-emergent grass
herbicides may be used.  Broadstrike® can be used at 4 to 6
node stage, but this chemical will set the crop back, it is
critical to select a site free of broadleaf weeds for the last two
years.  Recently a new herbicide Balance® has become
available.  This is applied post sowing pre-emergent.  It can
be applied at 200grams/hectare on it’s own or in a tank mix
with simazine at 100grams/hectare of Balance with 1.0 litre/
hectare simazine.  The seed bed must be left flat so that
simazine and Balance® do not leach into furrows.  Balance®
has good residual control and will persist through dry
conditions because it is non volatile.
DISEASES
Two major fungal diseases of chickpea in Australia are
ascochyta blight (Ascochyta rabiei) and botrytis grey mould
(Botrytis cinerea).  In 1997, several serious outbreaks of
botrytis grey mould occurred in the northern wheatbelt, but
this disease is not common.  Ascochyta blight, is a serious
fungal disease of chickpea that is now widespread in all
chickpea growing regions, except the Ord River Irrigation
Area.  Ascochyta blight can be managed using strict farm
hygiene and post emergent fungicide applications, (see
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ascochyta management section).  Seedling diseases and root
rots caused by Fusarium, Pythium and Phytopthora are
known to affect chickpeas in wet situations.  In areas of high
rainfall, sclerotinia stem rot may infect crops with dense
canopies.  If diseases become evident, avoid planting
chickpeas into paddocks susceptible to waterlogging, use
clean seed, apply a fungicidal seed dressing, and allow at
least a three-year break between chickpea crops.  Lower
plant densities than normally recommended may be useful to
minimise sclerotinia and botrytis, especially in medium to
high rainfall areas and with early sowing.
PESTS
Chickpeas are the most tolerant of all the grain legumes to
red legged earth mite and lucerne flea and these pests rarely
require control in chickpeas.  It is necessary to monitor crops
regularly (weekly) during flowering and podding for native
budworm.  Chickpeas have slow maturing pods late in the
season that are particularly susceptible to damage.  Spraying
thresholds for human consumption chickpeas are likely to be
much lower than stockfeed lupins.  Two small grubs per 10
sweeps of a sweep net can cause serious yield loss and a
reduction in quality for desi.  The threshold for kabuli is one
grub per 10 sweeps.
HARVESTING
Unlike field peas, chickpeas do not normally lodge.  Their
harvesting is therefore similar to that of a lupin crop.  Chick-
peas are one of the last crops to mature and although the
pods do not shatter, adverse weather such as thunderstorms
can cause pod shedding and stain kabuli chickpea seeds.
Chickpeas are best harvested using a conventional open
front header when their moisture content is about 14 per
cent.  Chickpeas will be damaged less if harvested early,
particularly the large kabuli types.  Alternate wires and
blanking off plates on the concave may need removing.
MARKETS
Chickpeas are currently only marketed for human consump-
tion, although second grade chickpeas can be used as
stockfeed.  The Indian sub-continent dominates world
chickpea production and consumption.  Chickpea produc-
tion in the sub-continent has increased slightly over the
years but it is unlikely to match demand.  Based on the
present rate of population growth and improvements in the
economy, the demand for desi chickpea (surplus to internal
production) is likely to expand rapidly in the medium term.
Turkey is the biggest chickpea exporter, but it mainly
produces kabuli types for European and the Middle Eastern
markets.  In recent years Turkish kabuli chickpea production
has stabilised at about 0.6 - 0.7 million tonnes per year.  In
recent years, Canada has expanded its chickpea production,
of which 60 per cent is kabuli types.
The Australian Wheat Board, AgraCrop and other private
exporters have developed export markets for chickpeas and
are optimistic about their potential as a crop in Western
Australia.  While prices have always been good at $370.00
per tonne and higher they can vary greatly according to local
production and demand in the international markets.
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ASCOCHYTA BLIGHT OF CHICKPEA
Background
Ascochyta blight of chickpea, caused by the fungus
Ascochyta rabiei, was found in Western Australian chickpea
crops for the first time in 1999.  The disease is now wide-
spread throughout Western Australia consequently, all
chickpea growers should be prepared to manage the disease
by an Integrated Crop Management Package.  The applica-
tion of fungicides alone will not adequately control
aschchyta blight. The use of fungicides in the management
of diseases have the greatest chance of success when used
in conjunction with variety selection, crop husbandry (time
of sowing, seed dressings, etc.), crop rotation and paddock
separation.
Disease Spread
The disease is initiated from infected seed or stubble.
The most important sources of infection for Ascochyta
blight are stubble from last year’s chickpea crop and infected
seed.  Ascochyta blight can be initiated from stubble by
pieces of infected trash from last year’s crop being blown
into this year’s crop, spores from this trash are splashed
onto the new crop (the piece of infected trash could be small,
eg chickpea leaflet of piece of pod).  Infected chickpea
stubble also produces wind-blown spores during winter after
exposure to cold conditions, these spores can travel consid-
erable distances but most fall within a few hundred metres.
Some infected seeds will produce infected seedlings, the
proportion depends on soil conditions.
During the growing season the disease spreads by rain-
splashed spores when the foliage is wet.  Patches of infected
plants can be seen to expand faster in the direction that the
wind blows during rain events.  Secondary patches are also
initiated where some spores are blown longer distances.
Vehicles, people or animals moving through the crop can
spread the disease, particularly when the foliage is wet.
What to Look for
Infected plants are likely to be in small patches, some plants
will have stem breakage or the youngest growth drooping
over.  Close inspection will reveal elliptical brown lesions on
the stems.  These lesions contain concentric rings of small
black fruiting bodies (pycnidia) of the fungus visible with the
naked eye but easier to see with a hand lens or magnifying
glass.  The stem is weakened at the lesion and often breaks
off at that point.  Bleached lesions with the black pycnidia
occur on leaves.  Very distinctive circular brown sunken
lesions with pycnidia develop on pods.
There are photographs of symptoms on the Department of
Agriculture Website (www.agric.wa.gov.au) and in Depart-
ment of Agriculture Farmnote No. 54/98.
Disease Management
Varieties
Select varieties which have the lowest level of susceptibility.
New varieties with improved resistance have recently been
released, many new lines with further improvements in
ascochyta resistance have been identified and will become
available over the next few seasons.
Partially resistant: Rupali A, Sonali A
Susceptible: Howzat A.
Very Susceptible: Bumper A, Heera, Kaniva, Sona
.
Seed Source
Ascochyta blight is a seed borne disease, therefore seed
should only be sourced from crops which have been in-
spected and appear free of infection.  No apparent infection
in a paddock does not guarantee the seed will be free from
Ascochyta.
Seed Testing and Dressings
The Ascochyta status of your seed can only be determined
by a seed test which detects the fungal DNA (such a test is
available through the AGWEST Plant laboratories).  All seed
should be treated with P-Pickel T® seed dressing.  The seed
test is subject to sampling errors and limits to sensitivity,
therefore a negative seed test does not guarantee no
infection in the entire seed lot.  On the other hand seed
dressing does not completely prevent transmission of seed
infection to seedlings, therefore both practices need to be
used to give your crop the least risk of seed-borne infection.
Crop Rotation
Maintain a rotation of at least three years between chickpea
crops to allow chickpea residues to decompose.  Reduce
chickpea stubble residues by grazing or ploughing in prior to
the emergence of the next season’s crop.
Paddock Separation
Isolation from last year’s stubble is more important than
rotation.  Do not plant within 500 m of last year’s chickpea
paddock.
Avoid early Sowing
Delaying the time of sowing of chickpea crops will delay the
onset of ascochyta blight and may reduce the number of
fungicide applications required.
Time of sowing
Desi
Desi chickpeas are not recommended for the high rainfall zone.
Region Zone Ideal sowing window
North
low rainfall L1 May 15- May 30
medium rainfall M1 June 1 - June 15
Central
low rainfall L3 May 15 - June 10
medium rainfall M3 May 20 - June 15
South
low rainfall L4 May 20 - June 15
medium rainfall M4 June 5 - June 20
South E.
medium rainfall M5E May 25 - June 15
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Kabuli
Kabuli chickpeas are not recommended for the low rainfall zone.
Region Zone Ideal sowing window
North
high rainfall H1 June 1 - June 15
medium rainfall M1 May 25 - June 10
Central
high rainfall H3 June 1 - June 20
medium rainfall M3 May 25 - June 15
South
medium rainfall M4,M5 June 5 - June 20
Fungicide Application
Do not wait until ascochyta is visible in the crop before
commencing a fungicide management program.  The follow-
ing spray program is recommended throughout the agricul-
tural area but rates may be reduced in low rainfall areas.
Adherence to the following fungicide schedule will allow
successful chickpea production.
Spray 1: 4 weeks after emergence.#
Spray 2: 3 weeks after first spray.#
# Fungicides should be applied just prior to a rainfall event as
this is when spread of infection occurs.
Monitor Crop for Ascochyta Blight
If disease can be found following careful searching, further
sprays will be necessary at about 3 week intervals.  Rate as
required.
If Ascochyta is conspicuous in a crop (ie. patches are
evident or an infected plant can be found every one or two
paces when inspecting the crop) and two substantial fronts
are likely during the next 2 weeks, then a full rate of the most
effective available fungicide is recommended.
At the other extreme, where Ascochyta is only present at
very low levels (no patches evident and only one infected
plant is found in 10 or more paces when inspecting a crop).
No spray would be required if the forecast is for a brief front
producing less than 5 mm rain.  2 kg/ha mancozeb may be
appropriate where a single substantial front is forecast.
Interpolate between these extremes for your situation.
Coverage is important so high water volumes are recom-
mended (100 L/ha for ground equipment, and 30 L/ha for
aircraft), maintain high pressure to ensure atomisation of
spray and penetration of canopy.
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ESSENTIALS FOR A SUCCESSFUL CHICKPEA CROP
Chickpeas show very good tolerance to high temperatures and drought.   The majority of chickpea cropping occurs in the
central and northern areas where warm temperatures in spring promote flowering and podding.
Rotation Fits into rotations before and after a non-legume crop.  Grow it no more often than one year in three in
the same paddock.
Paddock selection Prefers loamy sands and clay loams with a pH of 5.0-9.0 (in CaCl2).
Paddocks must:
- not be prone to waterlogging
- be free of sulfonylurea herbicide residues (e.g. Glean®, Logran®).
- have a low broadleaf weed burden.
Types and varieties Desi types
Howzat A, Rupali A, Sona, Sonali A,Heera, Norwin.
Kabuli types - suggested in areas with > 400mm rainfall
Kaniva, Garnet and Bumper A.
Sowing time See ascochyta blight of chickpea section.
Chickpea is sensitive to low temperatures  and will abort flowers if average daily temperatures (aver-
age of the minium and maximum) are lower than 15 degrees.  Hence, crops in the northern region can
be sown earlier than those further south.
It is preferable to delay sowing chickpeas in medium to high rainfall areas to obtain good pre-sowing
weed control.  Dry seeding is possible, in low rainfall areas but is not advised due to weed control and
nodulation problems.
Sowing rate Desi types
Aim to establish 50 plants/m2.  Sow Sona and Heera at 90-120 kg/ha
Kabuli types
Aim to establish  35 plants/m2.  Sow at 130-150 kg/ha.
Sowing depth 5-8 cm unless dry seeding when 8-10 cm is better.
Seed treatment Seed dressing fungicide such as P-Pickle T should be applied to reduce seed transmitted fungal
diseases such as botrytis grey mould and ascochyta blight.
Inoculation Slurry inoculate the seed with chickpea, Group N inoculum in water, regardless of cropping history.
Inoculate fungicide-treated seed as close as possible to the time of sowing to reduce the effect of the
fungicide on the rhizobia.  Consider increasing the rate of inoculum if dry sowing or if using fungicide
treated seed.
Fertiliser 50-100 kg/ha superphosphate depending on soil history. If soil pH < 7 or has a low N status, use 10-15
kg/ha N at seeding, e.g. 80 kg/ha DAP, 100 kg/ha Agrich.  Trace elements as for cereals.
Weed control The slow growth of chickpea makes it a poor competitor with weeds. Hence, good weed control is
critical for high yields and grain quality.
Pre-emergence: Bladex®, Trifluralin, Simazine.
Post-sowing pre-emergent: Balance® or Balance® Simazine mix.
Post-emergence: Sertin®, Fusilade®, Verdict®, Fusion® (grass selective), Tough®,
Broadstrike (broadleaf).
Insect control Can tolerate red-legged earth mite, lucerne flea and aphids.  Very susceptible to budworm damage from
flowering to pod fill.  For desi types spray if two or more grubs per 10 sweeps are present or, for kabuli
types spray if one grub per 10 sweeps are present.
Diseases Kabuli types are especially susceptible to root rots (Fusarium & Pythium), botrytis grey mould and
Sclerotinia. Apply a fungicide seed dressing if sowing into a paddock with disease history and widen
rotation between chickpea crops.
With the outbreak of ascochyta blight in commercial chickpea crops and the presence of botrytis grey
mould in Western Australia, growers should budget for one to five foliar fungicide applications to
their chickpea crop depending on the disease pressure and yield potential..  Chlorothanolil has shown
in trials to give better protection than mancozeb, however, at the time of writing, chlothanolil was not
registerd for use on chickpeas.. Fungicides useful for Botrytis Grey Mould control is Carbendazim.
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VARIETY DESCRIPTIONS - DESI VARIETIES
AMETHYST
Origin Released in 1998, New South Wales.
Seed type Medium seed (12-15 g/100 sd) with light brown colour.
Height Medium to tall and erect.
Maturity Medium - similar to Tyson.
Yield On average, has yielded  92 per cent of Tyson in Western Australia.
Other notes Very susceptible variety to low temperatures.  Best suited to the northern regions.
BARWON A
Origin Released in 1992, New South Wales and Queensland.
Protected by PBR
Seed type Medium to large (16-20 g/100 sd), similar in colour to Amethyst.
Height Medium to tall.
Maturity Medium - similar to Tyson.
Yield On average, has yielded 102 per cent of Tyson in Western Australia.
Other notes Has phytophthora resistance, best suited to medium rainfall regions or early sowing.
ESSENTIALS FOR A SUCCESSFUL CHICKPEA CROP...CONTINUED
Harvesting Chickpeas are best harvested when their moisture content is about 14 per cent.
Use a conventional open front header.  Alternative wires and blanking off plates on the concave may
need removing.  Use barley sieves.  Start with the least aggressive setting and work up towards a
clean sample so that you have least damaged and split seed.  Spray topping and swathing of chickpea
has resulted in 10 per cent or higher yield loss due to the drought tolerance of the crop and ability to
set late seed.
Reel speed: 1.0 x ground speed.
Spiral clearance: High Fan speed: High
Drum speed: 400-700 rpm Concave clearance: 10-25 mm
Top sieve: 20-25 mm Bottom sieve: 12-16 mm
Stubble grazing Chickpea stubble can be a useful sheep feed over summer but avoid grazing stubbles on fragile soils.
Most of the feed value is in the spilt grain.  Leave sheep in the paddock no longer than is necessary to
recover the spilt grain to reduce erosion risk.
For further details please contact your local office of  Department of Agriculture.
More information on chickpea production and management can be obtained from The Chickpea Book: A technical guide to
chickpea production.  (Bulletin 1326,  Department of Agriculture).
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RUPALI A
Origin Released in 2004, tested as WACPE2095 and Amethyst-1-17.  Bred by the Department of Agriculture Western
Australia.
Protected by PBR
Seed type Desi.  Attractive light brown seed coat with no markings or tinge
Height Similar to Sona in height but more resistant to lodging.
Maturity Will generally mature earlier than Sona or Howzat.
Yield Higher yielding than Sona.
Other notes Partial resistance to Ascochyta blight.  Chilling tolerance allows podding to occure at a lower temperature
than Sona.
DOOEN
Origin Released in 1988, Victoria.  Selected from material from the former USSR.
Seed type Medium (15-19 g/100 sd) with light brown colour.
Height Medium.
Maturity Medium to late - up to a week later than Tyson.
Yield Refer to yield performance table.
Other notes Best suited to medium rainfall regions or early sowing.   Susceptible to lodging under high fertility conditions.
HEERA
Origin Released 1997, Department of Agriculture.  A selection from germplasm from the International Crops Re-
search Institute for the Semi-Arid Tropics (ICRISAT).
CVT number ICC 14880
Seed type Large seed (17-22 g/100 sd) with attractive light brown colour. A preferred variety by traders in the Indian
subcontinent.
Height Medium to tall.
Maturity Flowers early and sets pods 7 to 13 days earlier than Tyson.
Yield Refer to yield performance table.
Other notes Heera is the Hindi/Urdu word meaning diamond, and should be widely recognised throughout the Indian Sub
continent and amongst expatriates in the Middle East.  The language of the name is chosen for the target
market and the meaning ‘diamond’ refers to a natural product of WA.
HOWZAT  A
Origin Bred and released under PBR in New South Wales in 2000.
Protected by PBR
Seed type Desi with tan seed colour weighing 21g per 100.
Height Prostrate growth habit early but stands up well at harvest.
Maturity Early to medium.  Later flowering than Sona but pods about the same time.
Yield First trials done in Western Australia 2000.  Limited data suggests yield similar to Sona in medium rainfall
zone, lower than Sona in the shorter low rainfall environment.
Other notes Moderately resistant to ascochyta blight, phytophthora and botrytis grey mould.
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SONA
Origin Released 1997, Agriculture Western Australia.  A selection from germplasm from the ICRISAT.
CVT number ICCV 88202
Seed type Large seed (17-22 g/100 sd) with attractive yellow colour. The most preferred variety by traders in the Indian
subcontinent.
Height Medium to tall.
Maturity Flowers early and sets pods 9 to 15 days earlier than Tyson.
Yield Refer to yield comparison table.
Other notes Best choice for low rainfall regions in Western Australia. Processing and cooking characteristics are equiva-
lent or better than Tyson. Has some resistance to Fusarium wilt.
Sona is the Hindi/Urdu word meaning gold, and should be widely recognized throughout the Indian Sub-
Continent and amongst expatriates in the Middle East.  The language of the name is chosen for the target
market and the meaning ‘gold’ refers to a natural product of WA.
TYSON
Origin Released in 1978, New South Wales and Queensland.  Selected from Indian germplasm.
Seed type Small (11-15 g/100 sd) with brown colour.
Height Short to medium.
Maturity Medium.
Yield Refer to yield comparison table.
Other notes Best suited to low to medium rainfall regions or early sowing.
SONALI A
Origin Released in 2004, tested as WACPE2075 and Tyson-2-11.  Bred by the Department of Agriculture Western
Australia.
Protected by PBR
Seed type Dark green with an occasional light greenish tinge.  Similar seed size to Sona.
Height Approximately 47cm tall, shorter than Sona but slightly taller than Tyson.  Better lodging resistance than
Sona.
Maturity Will generally mature earlier than Sona or Howzat.
Yield High yeld, particularly suited to short season environments.
Other notes Partial resistance to Ascochyta blight.  Chilling tolerance allows podding to occur at lower temperatures.
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VARIETY DESCRIPTIONS - KABULI VARIETIES
KANIVA
Origin Selected and released in Victoria.
Seed type Medium seed (35-45 g/100 sd) with light colour.
Height Medium to tall.
Maturity Medium to late.
Yield Refer to yield comparison table.
Other notes Produces a larger proportion of large seed than Garnet.
GARNET
Origin Selected and released in New South Wales.
Seed type Medium seed (30-40 g/100 sd) with light colour.
Height Medium to tall.
Maturity Medium to late.
Yield On average, has yielded 73 per cent of Tyson in Western Australia.
Other notes Produces a lower proportion of large seed than Kaniva.
BUMPER A
Origin Bred and released under PBR in New South Wales in 1998.
Protected by PBR
Seed type Large seed (40-50 g/100 sd) with light colour.
Height Medium to tall.
Maturity Medium to late.
Yield Compares well to Kaniva the main kabuli variety.  On average across the state slightly higher yield.
Other notes Produces a larger proportion of large seed than Garnet or Kaniva.
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YIELD PERFORMANCE - ALL AGZONES
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 0.75 91 (81) 0.1
Heera 0.80 98 (78) 0.4
Howzat A 0.87 107 (17) 0.8
Jimbour A 0.83 102 (6) 0.6
Moti A 0.82 101 (37) 0.5
Rupali A 0.71 87 (17) <.1
Sona 0.82 100 (91) 0.5
Sonali A 0.87 107 (17) 0.8
Tyson 0.78 95 (95) 0.2
ICCV-96836 0.86 105 (15) 0.8
Kabuli
Kaniva 0.56 68 (60) <.1
CHICKPEA YIELD TABLES
YIELD PERFORMANCE - AGZONE 1
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 1.08 94 (16) 0.4
Heera 1.14 99 (15) 0.5
Howzat A 1.20 105 (4) 0.6
Jimbour A 1.16 102 (1) 0.5
Moti A 1.16 101 (7) 0.5
Rupali A 1.04 91 (4) 0.3
Sona 1.14 100 (17) *
Sonali A 1.21 105 (4) 0.6
Tyson 1.11 97 (18) 0.4
ICCV-96836 1.19 104 (4) 0.6
Kabuli
Kaniva 0.88 77 (14) 0.1
YIELD PERFORMANCE - AGZONE 2
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 0.88 92 (17) 0.3
Heera 0.94 98 (21) 0.5
Howzat A 1.00 105 (7) 0.6
Jimbour A 0.97 101 (3) 0.5
Moti A 0.95 99 (8) 0.5
Rupali A 0.85 88 (6) 0.3
Sona 0.96 100 (27) *
Sonali A 1.00 105 (6) 0.6
Tyson 0.90 94 (24) 0.4
ICCV-96836 0.99 103 (6) 0.6
Kabuli
Kaniva 0.69 72 (17) 0.1
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YIELD PERFORMANCE - AGZONE 3
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 0.67 91 (6) 0.4
Heera 0.73 98 (8) 0.5
Howzat A 0.80 107 (2) 0.6
Moti A 0.75 101 (4) 0.5
Rupali A 0.64 86 (3) 0.3
Sona 0.74 100 (11) *
Sonali A 0.79 107 (3) 0.6
Tyson 0.70 94 (9) 0.4
ICCV-96836 0.79 106 (2) 0.6
Kabuli
Kaniva 0.49 66 (6) 0.1
YIELD PERFORMANCE - AGZONE 4
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 0.80 91 (32) 0.4
Heera 0.86 99 (30) 0.5
Howzat A 0.93 106 (4) 0.6
Jimbour A 0.89 102 (2) 0.5
Moti A 0.88 101 (15) 0.5
Rupali A 0.77 88 (4) 0.3
Sona 0.87 100 (34) *
Sonali A 0.93 106 (4) 0.6
Tyson 0.83 96 (36) 0.4
ICCV-96836 0.91 105 (30 0.6
Kabuli
Kaniva 0.61 70 (23) 0.1
YIELD PERFORMANCE - AGZONE 5
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 0.37 84 (10) 0.4
Heera 0.44 98 (5) 0.5
Moti A 0.45 101 (3) 0.5
Sona 0.45 100 (5) *
Tyson 0.41 93 (10) 0.4
Kabuli
Kaniva 0.18 40 (5) 0.1
YIELD PERFORMANCE - AGZONE 6
Yield % no. of Probability of
(t/ha) control trials outyielding control
Desi
Dooen 0.67 91 (3) 0.4
Heera 0.73 99 (2) 0.5
Sona 0.74 100 (2) *
Tyson 0.70 94 (3) 0.4
Kabuli
Kaniva 0.48 65 (1) 0.1
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PRODUCTION
Lentils are a high value crop that can produce highly
profitable yields with appropriate management.  They are a
short crop that lodges at maturity, hence optimum timing and
correct harvesting is particularly important.  There are two
types of lentils.  Red lentils have small seeds with reddish
purple coats and orange/red cotyledons and are usually split
or dehulled before being consumed.  Green lentils have large
seeds with green coats and yellow cotyledons and are
consumed whole.
Lentils were commercially grown for the first time in Western
Australia on about 250 ha in 1994.  Since then the area of
lentil production has ranged between 1000 – 4000 ha, with
average yields ranging from 0.6-2.0 t/ha.  Given prices of
$350-$550/t, average yields of 0.6 t/ha have been profitable.
VARIETIES
A number of lentil varieties have been released in Australia
since 1993. Cobber, Digger, Matilda and Aldinga were
released in 1993 and Northfield A in 1994. These varieties
showed good adaptation in Western Australia, but some
were late flowering and showed variable yield in short
seasoned environments. More recently, Cassab and Cumra
were released in 1998, and Nugget in 1999.  Cassab, in
particular, is well adapted across a range of environments
and has shown the greatest yield potential in Western
Australia.
On average over all sites and seasons, the variety Cassab
has consistently produced the highest yield of all varieties
(see table on page 187).  Nugget and Cumra have produced
10-18 per cent less than Digger on average.  Of the green
varieties, Matilda has performed reasonably well, however its
seed size (approx. 4.5 g/100 seeds) is considered small in the
international market.
PADDOCK SELECTION
Lentils are the most sensitive grain legume to low pH coarse-
textured soils, waterlogging and damage from sulphonylurea
herbicide carry over.  They are best suited to well-drained
clay loam soils with a neutral to alkaline pH (pH 6.0 and
above in calcium chloride) in areas of 300 to 500 mm annual
rainfall.  A starter dose of nitrogen (10 to 15 kg/ha) may be
useful in soils with low fertility.  Paddocks should be flat and
free from stones and stumps for ease of harvesting.  Heavy
cereal stubble may need to be removed, and rolling is
recommended after sowing.
SOWING TIME AND RATE
There is no urgency to sow lentils, especially in medium
rainfall areas.  Early May to early June is best for low rainfall
environments while mid May to mid June is best for medium
rainfall environments.  There are limited broad-leafed post-
emergent herbicides registered for lentils and since lentils are
poor competitors with weeds, it is usually advisable to
ensure good weed control before sowing.  About 125-150
plants/m2 are recommended using a seed rate of 70 to 90 kg/
ha for red types and 90 to 110 kg/ha for greens, depending
upon seed size and germination percentage.  Although small
seeded, lentils are capable of emerging from a depth of 6-8
cm with no penalty in crop establishment.  A sowing depth of
4 to 6 cm is recommended.  Inoculate with Group F inoculum.
DISEASE AND PESTS
Ascochyta blight of lentils (Ascochyta lentis) is a different
ascochyta to that affecting other pulse crops.  It can cause
dramatic yield losses, but no serious infections have oc-
curred in commercial crops in Western Australia.  Seed
dressings and foliar fungicides provide good protection.
Isolate the crop from the previous year’s stubble and give
paddocks at least three years break between lentil crops.
Botrytis grey mould (BGM, Botrytis cinerea) is a fungal
disease affecting leaves and stems of lentils and is most
prevalent following wet spring conditions, it can result in
reduced seed yield and quality, but there have been no
serious infections in commercial crops in Western Australia.
It is the same fungus that causes BGM of chickpeas.  Dis-
eased pods can produce discoloured and shrivelled seed.
Seed dressings and fungicide application around flowering
can be effective in managing BGM.  Most current Australian
varieties are susceptible to BGM.
The major pests of lentils are redlegged earth mite, lucerne
flea, aphid and native budworm.  Crops should be monitored
regularly and sprayed to minimise crop damage.
HARVESTING
Special attention is required when harvesting lentils, because
the crop is short and lodges at maturity.  Harvesting height is
usually about 5 cm or less.  The crop should be harvested as
soon as it is mature.  The receival standard for 2001/02 is 14
per cent moisture.  If grain drying facilities are available then
harvest at around 15 per cent to improve yield and grain
quality.  Adverse weather near maturity can cause substan-
tial yield loss from further lodging and pod shedding.
The best time to harvest lentils is when the earliest (lowest)
pods turn light brown and rattle when shaken.  Most pods
should be cream in colour.  The later formed pods will still be
quite immature but do not wait for these pods to mature.
Likewise, do not wait for the last small patches of the crop to
mature.  A desiccant may be required in long season areas.
Lentils can be direct headed with the drum speed set at
minimum; short crop lifters are essential.  Store seeds in an
aerated silo or dry the seed under shade, if the moisture
content is high.
MARKETS
Total world production of lentils is about 3.0 million tonnes,
of which India, Turkey and Canada are the major producers.
There is a relatively large export market for lentils to the
Indian subcontinent (where they are the preferred pulse), the
Middle East and Europe.  There is also a small domestic
market for lentils in Australia.
The varieties Digger, Cobber and Matilda are available
through a closed loop arrangement. Cassab, Aldinga and
Northfield A have no market restrictions and Nugget has
some market restrictions. Lentil export prices between 1994
and 2004 have ranged from $350 to $550/t.
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ESSENTIALS FOR A SUCCESSFUL LENTIL CROP
Lentils are a short crop requiring only moderate rainfall and a stable dry period at harvest.  Prices are high ($350-$550/tonne)
and costs of production are relatively low, making ‘break even’ yields less than 0.6 t/ha.
Rotation Fit into rotations before and after a non-legume crop.  Grow it no more often than one year in three in
the same paddock.
Variety Red types:
Cassab, Digger, Cobber, Aldinga, Northfield A, Nugget, Ansak.
Green types:
Matilda.
Characteristics Lentils grow well in cool conditions requiring moderate rainfall (300-500 mm) and a stable dry period at
harvest.
Paddock selection Best suited to well-drained clay loam soils with a pH > 6.0 (CaCl2).
Paddocks must:
- not be prone to waterlogging.
- be free of sulfonylurea herbicide residues (e.g. Glean, Logran).
- have a low broadleaf weed burden.
- be largely free of stones and stumps, and level for ease of harvesting.
Sowing time Low rainfall regions: early May - early June
Medium rainfall regions: mid May - mid June
It is preferable to delay sowing lentil in medium rainfall areas to obtain good pre-sowing weed control
and reduce fungal disease.
Seed rate About 150 plants/m2 70-90 kg/ha for red types.
90-110 kg/ha for green types.
Seed depth 4 to 6 cm.
Fertiliser 60-100 kg/ha superphosphate, depending on soil test.
Starter dose of N useful:  10-15 kg N/ha especially in soils with poor N status.
Inoculation Slurry inoculate seed with Group F inoculum close to sowing.  Double the rate of inoculum if seeds
have been treated with fungicide.
Weed control Lentils have slow early growth and are poor competitors with weeds.  Good broadleaf weed control
from the previous crop is critical.
Pre-emergence: Bladex ®, Trifluralin, Metribuzin
Post-emergence: Brodal ®, Broadstrike ®
Grass selective herbicides e.g. Select ®, Verdict ® and Sertin ®
Rolling Roll paddocks with a rubber tyre or steel roller to level the paddock surface and to bury cereal stubble,
rocks and sticks if present.  This is critical for ease of harvesting.
Insect control Monitor regularly in the early stages and spray for red-legged earth mite and lucerne flea.  At the
flowering and pod formation stages spray for native budworm (Helicoverpa) and cowpea aphid.
Diseases Ascochyta blight (Ascochyta lentis), botrytis grey mould (Botrytis cinerea) and Sclerotinia. Wilts and
root rots may occur following waterlogging.
Use disease-free seed and a seed dressing fungicide (P Pickle T).
If ascochyta is present, apply Dithane or Bravo at flowering.
Give paddock at least three years break before the next lentil crop.
Harvesting Harvest as soon as mature (grain reaches 15 per cent moisture) as delay may cause substantial yield
loss from pod shedding and lodging.  The right time to harvest is when the lowest pods turn light
brown and rattle when shaken. The later formed pods will still be quite immature but do not wait for
these pods to mature.  A desiccant may be required in long season areas.
Lentil can be direct headed with drum speed set at minimum.  Cut close to the soil surface (<5 cm).
For further details please contact your local office of the Department of Agriculture Western Australia.
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VARIETY DESCRIPTIONS
ANSAK
Origin Ansak was introduced to Australia by Seed Grain and Biotechnology Australia (SGB) in 1998.  Ansak was
originally introduced into New Zealand from ICARDA as ILL6243 (ILL4400/ILL703) and commercialised by
the New Zealand Institute for Crop and Food Research and Peter Cates Ltd. under the name Rajah.
Type Red.
Seed coat colour Grey brown.
Seed size 10 to 15 per cent greater than Digger.
Maturity Medium.  Flowers 4 to 10 days later than Digger.
Lodging Moderately susceptible.
Other notes Moderately resistant to foliar infection of botrytis grey mould and ascochyta blight and moderately suscep-
tible to seed infection by ascochyta blight (similar to Digger).  Ansak is covered by PBR in New Zealand and
is marketed in Australia under a closed loop arrangement.
ALDINGA
Origin Released by the South Australian Research and Development Institute (SARDI) in 1993.  It was introduced
from ICARDA as ILL5750.
Type Red.
Seed coat colour Pale green.
Seed size 5 to 10 per cent greater than Digger.
Maturity Medium.  Flowers 5 to 10 days later than Digger.
Lodging Moderately susceptible.
Other notes Moderately susceptible to foliar infection of botrytis grey mould, moderately resistant to foliar infection
by ascochyta blight and moderately susceptible to seed infection by ascochyta blight.  Aldinga is not
protected by PBR and has no market restrictions.
LENTIL YIELDS
(% Digger) from Variety trials in Western Australia
Variety Colour Overall yield (t/ha) % Digger No. Trials
Digger R 0.92 100 49
Aldinga R 0.81 89 45
Cassab R 0.99 108 28
Cobber R 0.89 97 45
Cumra R 0.75 82 24
Matilda G 0.80 88 47
Northfield A R 0.74 81 49
Nugget R 0.82 90 20
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DIGGER
Origin Released by Agriculture Victoria in 1993.  It was introduced from ICARDA as ILL5722.
Type Red.
Seed coat colour Grey brown.
Seed size 3.5 to 3.8 g per 100 seeds.
Maturity Medium (approximately 95 days from sowing to 50 per cent flowering).
Lodging Moderately resistant.
Other notes Moderately resistant to foliar infection of botrytis grey mould and ascochyta blight and moderately suscep-
tible to seed infection by ascochyta blight.  Digger is not protected by PBR and is marketed by  The Lentil
Company under a closed loop arrangement.
COBBER
Origin Cobber (ILL5722) was released by Agriculture Victoria in 1993.  It was introduced from ICARDA as
ILL5728.
Type Red.
Seed coat colour Pale green.
Seed size Similar to Digger.
Maturity Medium.  Flowers 2 to 10 days later than Digger.
Lodging Moderately resistant.
Other notes Moderately susceptible to foliar infection of botrytis grey mould, moderately resistant to foliar infection
by ascochyta blight and moderately susceptible to seed infection by ascochyta blight.  Cobber is not pro-
tected by PBR and is marketed under a closed loop arrangement.
CASSAB
Origin Cassab (ILL7200) was released by DAWA and the Centre for Legumes in Mediterranean Agriculture
(CLIMA) in 1998.  It was developed at ICARDA from a cross between ILL5690 and ILL5722 (Digger).
Type Red.
Seed coat colour Grey brown.
Seed size 3 per cent greater than Digger.
Maturity Medium.  Flowers 2 to 10 days earlier than Digger and Northfield A.
Lodging Moderately resistant.
Other notes Moderately resistant to foliar infection by botrytis grey mould and ascochyta blight, and moderately
susceptible to seed infection by ascochyta blight (similar to Digger).  Cassab is not protected by PBR, but is
marketed under a closed loop arrangement.
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NUGGET
Origin Nugget (ILL7180) was released by Agriculture Victoria 1999.  It was developed at ICARDA from a cross
between ILL5588 (Northfield A) and ILL5714.
Type Red.
Seed coat colour Grey brown.
Seed size Similar to Digger.
Maturity Medium.  Similar to Digger.
Lodging Moderately resistant.
Other notes Moderately resistant to foliar infection of botrytis grey mould, ascochyta blight and moderately susceptible
to seed infection by ascochyta blight (similar to Digger).  Nugget is marketed with some limited restrictions.
A royalty will be collected on sowing seed and the grain sold by growers.
NORTHFIELD A
Origin Northfield (ILL5588) was released by SARDI in 1994.  It is a selection from a Jordanian landrace at
ICARDA.
Protected by PBR.
Type Red.
Seed coat colour Tan.
Seed size 20 to 25 per cent smaller than Digger.
Maturity Medium.  Flowers 5 to 10 days later than Digger.
Lodging Moderately resistant.
Other notes Susceptible to foliar infection of botrytis grey mould and moderately resistant to foliar infection by
ascochyta blight.  Northfield is the only lentil variety that is resistant to seed infection by ascochyta
blight.  Brodal® is not registered for use on Northfield A.  Northfield A is protected by PBR.  It is marketed
by Australian Field Crops Association, South Australia and has no market restrictions.
MATILDA
Origin Matilda was released by Agriculture Victoria in 1993.  It was introduced from ICARDA as ILL5823.
Type Green.
Seed coat colour Pale green.
Seed size 30 to 45 per cent greater than Digger.
Maturity Medium.  Flowers 2 to 4 days later than Digger.
Lodging Moderately resistant.
Other notes Moderately susceptible to foliar infection of botrytis grey mould, moderately resistant to foliar infection by
ascochyta blight, but moderately susceptible to seed infection by ascochyta blight.  Matilda is not pro-
tected by PBR and is marketed under a closed loop arrangement.  Matilda is the only green lentil that is
widely grown in Australia.
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FABA BEAN
PRODUCTION
Faba bean is an erect and multi-stemmed plant with vigorous
early growth and a potential to produce high yields particu-
larly in medium to high rainfall areas. It tolerates transient
waterlogging, low temperatures and frosts better than the
other pulses.  In normal years growers may obtain yields in
the order of 1.4 - 2.5 tonnes /ha. In dry years such as 2000,
growers yields have ranged from 0.4 - 1.8 t/ha
The area of faba bean production in Western Australia has
grown from less than 500 ha in 1991 to almost 40,000 ha in
1997 with more than 20,000 tonnes being exported in 1997.
After 1997 the area of faba beans declined due to grower’s
concerns over chocolate spot disease and the late dry breaks
in 2000 and 2001.  Since 2002 the area a fluctuated between 7
to 10 thousand ha. Several new varieties released in recent
years with improved yield or disease resistance has main-
tained grower’s interest in faba beans.
SOIL TYPE AND FERTILIZER REQUIREMENTS
The highest faba bean yields are obtained in areas of more
than 400 mm annual rainfall.  If sown early, the crop can still
be grown in lower rainfall regions (300 to 400 mm) and
profitable yields obtained.  Faba beans can be grown on a
range of soil types, though they are best suited to clays and
loams with a surface pH above 6.0 (in calcium chloride).  For
soils with a surface pH between 5 and 6 the subsurface soil
(below 15 cm) should be greater than pH 6.  Sandy soils with
low pH (less than 5.0) should be avoided, since both plant
growth and yield suffer dramatically.  Avoid paddocks that
have had Glean®, Ally®, Logran® or Lontrel® in the
previous season, especially on high pH soils or after a dry
season and summer.
Faba bean is highly responsive to fertiliser phosphorus.  One
tonne of faba bean grain removes 4.0 kg of phosphorus,
which is equivalent to 50 kg of single superphosphate.  On
marginal soils a starter dose of nitrogen (10 to 15 kg/ha) may
also be useful.
VARIETIES
There are two faba bean breeding programs in Australia, one
based in Adelaide, the other based at Narabri in northern
NSW. Both programs produce varieties with importance for
Western Australia.  Fiord was released in 1980 from South
Australia and until recently was the most widely grown faba
bean variety in Australia. Fiord is susceptible to all major
faba bean diseases: ascochyta, chocolate spot and rust.
Ascot is an ascochyta resistant selection from Fiord.  It
appears to have the best potential for the southern wheatbelt
where ascochyta is a serious disease reducing faba bean
yields.  Fiesta VF A was released by the NFBIP in 1998.  Its
larger seed size and pale seed coat has proved attractive to
markets in the Middle East. It matures slightly later than
Fiord and has better tolerance than Fiord to ascochyta,
chocolate spot and rust.
Aquadulce is a broad bean with seed sizes ranging from 120
to 160 g per 100 seeds.  It’s large seed size allows it to tap
into the premium markets for beans larger than 140 g per 100
seeds.  Producers in South Australia have grown Aquadulce
and graded the seed to suit these markets.  Dongara and the
Avon Valley may be suitable areas for a similar approach in
Western Australia.
Fiesta VF A is a  recent variety release that has quickely
gained popularity with grower because of its improved
chocolate spot resistance and its high seed quality.
Manafest was released from South Autralia specifically for
soils where iron and managese deficiency is common . This
variety has large seeds, excellent seed colour and good
resistance to chocolate spot but is susceptible to ascochyta
blight. It is later maturing than the other varieties and yields
poorly in Western Australia
Farah A is a recent release from South Australia. It is an
ascochyta resistant selection from Fieata VF A. It has not
yet been trials extensively in WA but indications are that it
performs similarly to Fiesta in all aspects excect its improved
ascochyta resistance.
Cairo A is the first variety released from the breeding
program based in NSW. This is a short season, high yielding
variety that is susceptible to ascochyta blight and only
slightly better resistance than Fiord to ascochyta blight. This
variety has been release for growers in Northern NSW but
also appreas to be well suited to the northern agricultural
region of WA.
It is important to note that larger seeded varieties
(Aquadulce, Manafest, Fiesta VF A, Farah A) must be
managed carefully to avoid blockage of older style drills and
avoid cracking of the seeds at harvest. Also faba beans are
an out-crossing species, hence poorly coloured varieties
(Icarus,  Deep Purple) have the potential to cross-pollinate
with other preferred varieties if grown nearby.  If this occurs
green or purple coloured seeds will start to appear in the
preferred varieties.
Fiesta is now the most widely grown variety in Western
Australia.  Fiesta has better resistance to chocolate spot
than Fiord but produces only about 84 per cent of the yield
of Fiord.  Yields of Fiord have averaged between 1.4 and 2.5
t/ha most years.  Ascot generally produces a lower yield than
Fiord except in situations of moderate to severe ascochyta
infection.  The resistance of Ascot to ascochyta enables it to
produce higher yields than Fiord where this disease occurs
and also enables it to produce clean well coloured seed.
Ascochyta infection of seeds is one of the primary causes of
discolouration of faba bean seeds leading to downgrading
and price penalties. The improved yield and ascochyta
resistance of Farah A is likely to see it replacing Ascot in the
future. It is important to note that Fiesta VF A has a lower
tolerance to simazine than other faba bean varieties.
Aquadulce, and Manafest are later maturing varieties and are
therefore better suited to the wetter areas than the drier areas
of Western Australia.
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TIME OF SOWING AND SEEDING RATE
A balance must be struck between early sowing to avoid
spring drought and late sowing to minimise disease pressure.
In general faba beans should be sown earlier in low rainfall
areas and later in medium and high rainfall areas.  Diseases
can also be managed by using disease resistant varieties or
fungicide application.  In a series of trials in 1993, Fiord was
sown from early May to late June at several sites in Western
Australia.  Yields declined at an average rate of 250 kg for
every week sowing was delayed.  Sowing in late June
produced yields of less than 1.1 t/ha at all sites.  Lower
yields with similar trends were evident in the dry 1994
season.
Experience in medium rainfall southern regions has shown
that late April sowing gave the best yields in years where
foliar diseases were not a problem, but, delaying sowing to
mid to late May produced the best yields in years where
disease occurred.
Plant faba beans at a depth of 50 to 80 mm and a rate of 150
to 200 kg/ha to provide a density of 45  (Fiord, Ascot) or 35
(Fiesta VF A, Farah A and Cairo A) plants per m2, depending
upon mean seed size and germination per cent.  Sowing rates
can be reduced by 20-30 per cent in early sowing situations
to reduce the risk of disease.  Trials have demonstrated that
unlike lupins, faba beans are able to emerge from a depth of
100 mm with no penalty in crop establishment.  Shallow sown
crops are more prone to herbicide damage and lodging, and
deep sowing is particularly advantageous when sowing into
dry soil.  Soil conditions at depth are more favourable for
survival of dry-sown seed and inoculum.  The chances of a
false break causing establishment problems are also reduced.
Harrow and roll paddocks immediately after sowing to flatten
ridges and push sticks and stones into the soil. This will
improve harvest efficiency, particularly in short crops or
crops that have set low pods.
Inoculate using Group F inoculum.  This acid tolerant
inoculum was released in 1998 and produces good nodula-
tion on most soils.  It is better suited to coarse-textured soils
with pH 5-6 in CaCl2 than the previous inoculum, especially
under dry conditions.  Dry sowing of faba beans is not
recommended on marginal soils due to the likelihood of
nodulation failure caused by poor survival of inoculum on
the seed between sowing and germination.  If soil conditions
are marginal (e.g. sandy or low pH), or if there has been
fungicide applied to the seed, it is worth applying the
inoculum at double the recommended rate.  The persistence
of the inoculum is poor in soil with pH below 6.0, so it is
essential to inoculate each sowing.  At pH above 6.0, it is
advisable to inoculate the first two or three faba bean crops
to ensure the establishment of a good population of rhizobia
in the soil.
DISEASES
Chocolate spot (Botrytis fabae) and ascochyta blight
(Ascochyta fabae) are the two major fungal diseases of faba
beans in Western Australia.  Both can cause severe yield
loss and seed discolouration, reducing seed quality.  They
can also cause defoliation and stem collapse, resulting in
harvesting difficulties.
Ascochyta is recognised by circular dark grey spots, about 5
to 10 mm in diameter, that show through both sides of the
leaves in winter.  As the lesions expand they develop pale
grey centres with tiny black spots.  Lesions on the stem tend
to be elongated, sunken and darker than those on the leaf.
Spread of the disease is promoted by cool, wet conditions in
winter.  Symptoms should not be confused with those
caused by herbicide damage which are characterised by a
blackening of the edges of the first leaves.  Other minor
diseases, such as Alterneria (Alterneria alternata) and
Cercospera can also cause dark lesions but these do not
develop black spots in the middle of the lesion.  Ascochyta
has not yet been detected in the northern wheatbelt and it is
thought that the warmer environmental conditions prevent
the expression of the disease in this region.
Chocolate spot is characterised by many small reddish
brown spots on the leaves in late winter to spring.  Symp-
toms should not be confused with redlegged earth mite
damage which has a similar colour.  Redlegged earth mite
damage tends to affect large areas of the underside of lower
leaves early in the season.  Warm and wet conditions,
particularly high humidity in the spring, promote the spread
of chocolate spot to stems, flowers, pod and seeds.  Abor-
tion of infected flowers is a major cause of yield loss with
this disease.
Rust (Uromyces viciae-fabae) was detected for the first time
in the Esperance region in 1996.  Symptoms are similar to
those of rust in cereals:- many small pustules which leave a
rusty coloured deposit when wiped with a finger.  This
disease requires warm humid conditions and therefore
should remain only a sporadic problem in Western Australia.
Control strategies for these diseases are:
• Do not use heavily infected seed.
• Observe recommended planting times - don’t sow too
early.
• Spray fungicide if ascochyta is present 6 to 12 weeks
after sowing.  A second spray may be warranted 2 or 3
weeks later, if the yield potential of the crop is greater
than 2.0 t/ha.  Mancozeb or Chlorothalonil are recom-
mended.
• The best time to spray for chocolate spot is at flowering.
This should be followed by a second spray 2 to 3 weeks
later.  Carbondazim, Mancozeb or Simisclex are recom-
mended.
• Both ascochyta and chocolate spot disease can spread
rapidly after rain, so the most effective time to spray is
before a cold front crosses the wheatbelt.  Most
fungicides are rain-fast within several hours of applica-
tion.
• Graze or plough in stubble, try to isolate this year’s crop
from last year’s stubble and give paddocks at least a
three year break between bean crops.
• The fungus that causes chocolate spot also occurs on
common vetch (Vicia sativa), narbon bean (Vicia
narbonensis) and possibly lentils (Lens culinaris).
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Ensure that at least three years separate these crops
when sown in the same paddock and, ensure this year’s
faba bean crop is at least 500 m from last year’s stubble of
these crops.
INSECTS
Faba beans are prone to damage from red legged earth mite,
lucerne flea, aphids and native budworm.  These should be
controlled with an appropriate insecticide if numbers are
excessive.  Excessive aphid infestation can cause direct yield
loss, virus transmission and predispose the crop to choco-
late spot.  Native budworm is probably the most damaging
insect causing reduced yield and quality.  Monitor crops
closely during flowering and early podding.  Spray if more
than one grub per 10 sweeps of a sweep net are present after
flowering.
HARVESTING
The erect growth habit of faba bean enables harvesting with
conventional open front headers.  Maturity is recognised
when the plants become black, beginning with the leaves
and pods and then the stems.  Harvesting should start as
soon as the pods have blackened.  Pods do not shatter but
may drop if harvest is delayed.  Delayed harvest may also
result in discolouration of the beans making them unsuitable
for human consumption.  In dry seasons faba bean crops
may be short and a low cutting height (about 5 cm) is critical
for maximum yields.
Harvest larger seeded varieties like Fiesta VF A when the
seed moisture is as close to the acceptable receival standard
as possible (14 per cent).  It is also best to remove concave
wires on the harvester, so the gap between concave wires on
the machine is between 16 to 18 millimetres and reduce the
drum speed to a minimum.  Harvesting at this higher moisture
content will reduce seed cracking and also allow earlier
harvesting, thus reducing the risk of weather damage.
MARKET
Faba beans are used for both human consumption and
stockfeed.  The human consumption market has exacting
quality specifications for 99 per cent “clean beans” and to
meet these specifications it is necessary to control fungal
diseases that cause discolouration.  Faba beans are also
prone to environmental discolouration when the crop is
reaching maturity, particularly if harvesting is delayed.
Greater than 3 per cent grub-eaten beans is also unaccept-
able, so control of native budworm is critical.  Beans that do
not meet these specifications can be used for stockfeed but
attract a price penalty.
China is the biggest producer and consumer of faba beans in
the world, with traditional markets in Asia, the Middle East
and Europe.  Australia is the largest exporter of faba beans in
the world with most of our production being exported to
Egypt.  Chinese production has slowly declined in recent
years because of unfavourable growing seasons in many
provinces and competition from other high-value crops.
The AWB, AgraCorp and other private traders have devel-
oped export markets for faba beans and are optimistic about
their potential as a crop in Western Australia.  The 1996 price
paid for export quality grain was up to $280/tonne (delivered
to port, farmer graded).  Prices were above average again in
1998 and in late 1999.  For much of 2000 and 2001 prices for
human consumption quality faba bean were around the $300
mark. High levels of production and export from Australia
and the UK, together with currency problems in Egypt saw
the faba bean price drop to low levels (~$200/t) at the end of
2001. Prices recovered to over $250/t by the end of 2002.
Prices drifted between $210 to $280 for much of 2003 and
2004, with at times little interest from the market to be able to
generate firm prices.. The medium-term outlook price is $180
to $200 per tonne for stockfeed and $240 to $260 for human
consumption grades.
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ESSENTIALS FOR A SUCCESSFUL FABA BEAN CROP
Rotation Fits into rotations before or after a non-legume crop.  Fixes large amounts of nitrogen, providing large
rotational benefits for following crops.  Grow it no more often than one year in three in the same
paddock to reduce disease risk.  Avoid close rotations with vetch, narbon bean or lentil because some
foliar diseases are common between these species.  Also avoid stubble from the previous year’s crop
of these species.
Characteristics Vigorous early growth, good competitor with weeds.
Tolerates transient waterlogging and frosts better than most grain legumes.
Early flowering avoids spring drought but dry weather at flowering can reduce yields.
Paddock selection Most suited to fine-textured or duplex soils, ‘neutral’ to alkaline with a surface pH of 5.0-9.0 (in CaCl2).
Soils with a surface pH of 5-6 need to be more alkaline (pH >6) at depth (>20 cm). Soils must be free of
sulfonylurea herbicide residues (e.g. Glean, Logran).
Varieties Fiord, Ascot, Fiesta VF A, Barkool, Icarus, Manafest, Deep Purple A, Aquadulce, Cairo, Farah
Sowing time High rainfall areas (>450 mm): 15th May - 7th June
Medium rainfall areas (350 - 450 mm): 1st - 30th May
Low rainfall areas (<350 mm): 25th April - 15th May
Early sowing is important in low rainfall areas but can predispose the crop to disease in other areas.
Dry seeding is possible but not preferred.
Sowing rate Aim to establish 45 plants/m2 for Ascot, Fiord and Barkool or 30 plants per m2 for Fiesta VF A, Farah A
or Cairo A.  Sow at 150-200 kg/ha depending on seed size and germination percentage.  Reduced
sowing rates may be beneficial in high yielding situations.
Sowing depth 5-8 cm (2-3 inches) unless dry seeding when 8-10 cm is better.
Inoculation Slurry inoculate the seed with Group F inoculum in water, regardless of cropping history.  Double the
recommended rates if the soils are not optimal for faba beans (pH less than 6.0, sandy).
Fertiliser 100-200 kg/ha superphosphate, depending on soil test.  If soil pH < 7 or has a low N status, also use
10-15 kg/ha N at seeding, e.g. 80 kg/ha DAP, 100 kg/ha Agrich. Trace elements as for cereals.
Weed control Pre-emergence:  Bladex®, Simazine, Metribuzin, Spinnaker®, Trifluralin, Stomp®.
Post-emergence:  Sertin®, Fusilade®, Verdict®, Fusion® (grass selectives).
Raptor WGÆ, is currently on a special use permit for faba beans, and is the only herbicide available
for controlling broad-leaf after the crop has emerged. Raptor should be applied at 45 g/ha at the 3-6
node growth stage of the crop, don’t mix Raptor with other herbicides and don’t use wetters or oils.
Note: Fiesta VF A is less tolerant of simazine than other faba bean varieties.
Insect control Monitor regularly and spray for red legged earth mite, lucerne flea, cowpea aphid and native budworm
(Helicoverpa).  Budworm control is vital if human consumption quality beans are to be produced.
Spray if one or more grubs per 10 sweeps.
Diseases Ascochyta blight & chocolate spot are the main diseases.  Rust is present in southern areas.
Ascochyta blight mostly occurs in the Southern Agricultural Region (use the ascochyta resistant
variety Ascot). In the north, do not buy seed from the south.
Graze or plough in stubble, do not plant adjacent to last years stubble.
Spray fungicide: Ascochyta  - before flowering if disease is apparent.
Chocolate spot - at flowering if lesions are on flowers.
Rust - only if greater than 5 per cent leaf coverage after flowering.
Check Farmnote for more details of spray timing.
Harvesting Faba beans turn black at maturity, and are ready to harvest when the pods are black and stems are still
slightly green.  Delayed harvest will increase the risk of staining.
Use a conventional open front header.  Alternate wires and blanking off plates may need removing.
Use barley sieves.
Reel speed: 1.0 x ground speed.
Spiral clearance: High Fan speed: High
Drum speed: 30-600 rpm Concave clearance: 15-35 mm
Top sieve: 25-32 mm Bottom sieve: 16-19 mm
Stubble grazing Faba bean stubble can be a useful sheep feed over summer but avoid grazing stubbles on fragile soils.
Most of the feed value is in the spilt grain. Leave sheep in the paddock no longer than is necessary to
recover the spilt grain.  Graze soon after harvest relying on summer rain to stabilise the soil or late in
autumn after most of the erosion risk has passed.
For further details please contact your local Department of Agriculture office.
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FABA BEAN YIELDS AS A PERCENTAGE OF FIORD (T/HA) FOR HIGH, MEDIUM AND LOW RAINFALL
REGIONS OF WESTERN AUSTRALIA AVERAGE OVER THE YEARS 1993 TO 2001.
Variety High Medium Low
Fiord 2.14 1.67 1.42
Aquadulce 75 59 75
Ascot 84 87 84
Barkool A 99 102 112
Fiesta VF A 90 98 92
Icarus 72 58 71
Manafest 85 79 64
Deep Purple 96 103 108
Cairo A 112 113 98
Farah A 90 93 102
AVERAGE FABA BEAN YIELDS IN WESTERN AUSTRALIA EXPRESSED AS A PERCENTAGE OF THE YIELD OF FIORD (T/HA).
The number of sites on which the mean is based is indicated for each year, if means for individual varieties are different from this it is
indicated in brackets.
Variety 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Mean
3 sites 4 sites 9 sites 10 sites 16 sites 16 sites 9 sites 8 sites 8 sites 3 sites 6 sites
Fiord 2.38 1.38 2.40 2.22 1.49 (11) 1.63 2.28 1.15 1.85 0.58 2.60 1.8
Aquadulce 85 85 (3) 75 (4) 80 (2) 73 65 (1) 60 45 91 (3) 28 (2) - 71
Ascot 94 76 65 95 88 94 (15) 84 66 93 125 89 85
Barkool A - - - 113 (5) 111 (12) 104 (13) 104 96 - - - 104
Fiesta VF A - 98 (1) 89 (2) 76 (1) 81 (3) 103 (12) 94 76 104 96 96 94
Manafest - - - - - - 71 (3) 59 97 90 94 79
Icarus 79 61 55 (3) 77 58 (14) 64 78 (3) 55 98 (3) 40 - 66
Deep Purple - - - - 103 (3) 111 (7) 103 - 99 - - 103
Cairo A 106 120 104 109
Farah A 78 98 94
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VARIETY DESCRIPTIONS
AQUADULCE
Origin Spanish variety probably introduced to Australia by Spanish immigrants.
Seed size Large, 120 to 165 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Tall.
Maturity Medium/Late, flowers 80 to 95 days after sowing.
Disease Moderately resistant to Chocolate Spot and moderately susceptible to Ascochyta.
Yield Aquadulce is only suited to high rainfall zones (>500 mm).  In trials in Western Australia it has yielded about
25 per cent less than Fiord.
Other notes This variety is indeterminate and will continue to flower as long as conditions are favourable. Pods may tend
to shatter at harvest.
ASCOT
Origin Released by the NFBIP in 1996. It is a selection from Fiord.
Seed size Small, 35 to 55 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Short.
Maturity Early, flowers 70 to 90 days after sowing.
Disease Resistant to Ascochyta, susceptible to Chocolate Spot and Rust.
Yield Yields up to 8 per cent more than Fiord in the presence of disease but when the disease is present it produces
about 20 per cent less than Fiord.
Other notes Ascot usually shows less grain discolouration than Fiord.
BARKOOL A
Origin Selection from a farmer’s crop of Fiord northern NSW in 1990.
Protected by PBR.
Seed size Small, 35 to 55 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Short.
Maturity Early, flowers 70 to 90 days after sowing.
Disease Susceptible to Chocolate Spot, Ascochyta and Rust.
Yield Similar or slightly more than Fiord.
Other notes Barkool A has more erect branches and higher pods than Fiord. It may be more tolerant to frosts.
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FIESTA VF A
Origin Released by the NFBIP in 1997. It is a selection from Spanish germplasm.
Protected by PBR.
Seed size Small, 40 to 60 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Medium.
Maturity Early, flowers 70 to 90 days after sowing.
Disease Moderately susceptible to chocolate spot and ascochyta.  Susceptible to rust.
Yield Fiesta VF A has generally yielded slightly less than Fiord in the trials so far conducted in Western Australia.
Other notes Fiesta VF  A seems particularly adapted to medium rainfall regions.  It is less tolerant of simazine compared
with other faba bean varieties.
CAIRO A
Origin Released specifically for northern New South Wales and southern Queensland.  This variety is only suitable
for the Northern Agricultural Region of WA (north of the Great Eastern Highway).
Protected by PBR.
Seed size Small, 40 to 60 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Short.
Maturity Early, flowers 65 to 80 days after sowing.
Disease Susceptible to chocolate spot, very susceptible to ascochyta, moderately resistant to rust.
Yield Only limited testing of this variety has been undertaken in Western Australia.  Preliminary results indicate
that it yields slightly more than Fiord.
Other notes Because of its increased susceptiblity to ascochyta blight, this variety is only suitable for the Northern
Agricultural Region of WA (north of the Great Eastern Highway).
FARAH A
Origin An ascochyta resistant selection from Fiesta VF A
Protected by PBR.
Seed size Small, 40 to 60 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Medium.
Maturity Early, flowers 70 to 90 days after sowing.
Disease Moderately resistant to chocolate spot, moderately resistant to ascochyta (both leaf and pod), susceptible to
rust.
Yield Only limited testing of this variety has been undertaken in Western Australia.  Preliminary results indicate
that it yields the same as Fiesta.
Other notes Best adapted to medium and high rainfall environments.
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FIORD
Origin Selected from germplasm obtained from Greece.  Released in South Australia in 1980.
Seed size Small, 33 to 55 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Short.
Maturity Early, flowers 70 to 90 days after sowing.
Disease Susceptible to Chocolate Spot, Ascochyta and Rust.
Yield Responds well to early sowing provided foliar disease are controlled. Highest yields are obtained with more
than 400 mm rainfall but good yields can still be obtained in lower rainfall regions (300-400 mm).
Other notes Fiord is the most drought tolerant of the main faba bean varieties.
MANAFEST
Origin Released by the NFBIP in 1999. It is a selection from germplasm of South American origin.
Seed size Medium, 80 to 100 g per 100 seeds.
Seed colour Buff, but will darken over time.
Height Medium.
Maturity Medium, flowers 75 to 95 days after sowing.
Disease Moderately resistant to Chocolate Spot, and moderately susceptible to Ascochyta and rust.
Yield Manafest matures too late for most regions in Western Australia. Trials indicate that it will yield substantially
less than Fiord in Western Australia.
Other notes Manafest  is more tolerant of iron and manganese deficiency than the other varieties. It’s later flowering
nature make it less suitable than other varieties for much of Western Australia.
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COMMON VETCH
Grain or common vetch (Vicia sativa L.) is a winter growing
annual grain legume.  It has a similar growth habit to field
peas and is used as a multipurpose crop for feed grain in
cattle, sheep and speciality birdseed markets.  It also finds
use as a green manure, fodder crop or hay.
All current available varieties of common vetch contain the
non-protein amino acids b-cyanoalanine and g-glutamyl-b-
cyanoalanine.  The presence of these amino acids in the
seed of common vetch limits their safe use for human
consumption.
One variety of common vetch, Blanchefleur, has pale red
cotyledons which are similar in appearance to that of red
lentils.  In the past this variety has been sold overseas as a
cheap substitute for red lentils.  There are now quarantine
requirements for all common vetch leaving Australia to be
correctly labelled.
SOIL TYPE AND ROTATION
Soil pH should be 5.0-9.0 (CaCl2).
Common vetch can be grown on a wide range of soil types
from shallow duplex (10 cm sand over clay) to heavy clays.
Highest yields have been obtained on well-drained clay-
loam soils.
For best results the paddocks should be: -
• free of sulfonyl urea herbicide residue
• have low broadleaf weed burden, especially radish,
turnip, mustard and doublegee
Vetch should not be grown more often than one year in
three.
RAINFALL
Common vetch is suited to low (<325 mm) and medium
rainfall (325-450 mm).  Both grain yield and dry matter
production will improve as rainfall increases.
VARIETY
Morava A was released by SARDI in 1998 and owned under
licence by Paramount Seeds.  It is protected by PBR.
Morava A has noticeably darker green foliage than other
varieties; otherwise it has similar appearance to Languedoc,
with violet flowers and beige cotyledons.  Morava A is
resistant to rust, which in recent years has severely
damaged the vetch industry in the eastern states.  Rust was
first recorded in Western Australia in November 1999 at
Scaddan in the Esperance region.
Morava A is the latest flowering variety available and as
such is suited to medium and high rainfall zones.  It is less
susceptible to shattering than Languedoc if harvesting is
delayed.
Languedoc is the earliest flowering commercially available
variety (see Table below).  It is the most popular variety
grown in Western Australia and is recommended for low
rainfall or late May/early June sowing in medium rainfall
zones.  Languedoc has pale yellow to beige cotyledons, a
speckled dark brown seed coat and violet flowers.
Blanchefleur is a white flowering type that has red
cotyledons.  It is later flowering than Languedoc and more
suitable to the medium to high rainfall zones, but does not
have the rust resistance of Morava A.  It should only be
sold as a stockfeed and not as a substitute for red lentil.
SUMMARY OF VETCH VARIETY TRIALS (1992-2001)
IN LOW (MAY-OCT. RAINFALL <235 MM) AND MEDIUM
RAINFALL (M-O > 235 MM) ZONES OF WESTERN AUSTRALIA
(AS A % OF LANGUEDOC).
Variety Days to Grain yield Dry matter
flowering Low Medium Low Medium
Languedoc 98 (1.2)* (1.3) (2.8) (4.7)
Blanchefleur 116 92 118 131 97
Morava A 117 66 129 131 106
* Values in parentheses are seed yield and dry matter for
Languedoc in t/ha.
TIME OF SOWING
In medium and high rainfall zones there is no need to sow
common vetches early.  They may be sown from the middle
of May well into June.  Earlier sowing may have a higher
yield potential but the risk of fungal disease is greatly
increased.
In lower rainfall zones vetch can be sown in May.  Earlier
planting may be worthwhile, particularly if the crop is grown
as a green manure or hay.  There is an increased risk of frost
affecting early sown vetch grown for grain production.
Sowing in June in low rainfall areas reduces yield potential
and dry matter production by 40-50 per cent.
SEEDING RATE
For both dry matter production and grain yield the target
population is 40 plants/m².  For the varieties Languedoc and
Blanchefleur this is equivalent to 40-50 kg/ha.  For the larger
seeded variety Morava A use 50-60 kg/ha.  Use a higher
rate if seeding is delayed into June or if seeding conditions
are marginal.
Laboratory tests of germination of common vetch are
usually 95 per cent or higher.  Common vetch seed is easily
damaged in the harvest and transport process, therefore a
germination test is recommended.
SOWING DEPTH
Sow common vetch at 5-8 cm.  The seed can be sown as
deep as 10 cm provided the soil at depth is amenable to
germination and growth.  Shallow sowing (< 5 cm) increases
the risk of herbicide damage and may make the crop more
susceptible to insect and disease attack.
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On suitable soil types vetch can be dry sown if the weed
burden is not expected to be high.  Seeding rate should be
increased by 10 per cent if the crop is dry sown.
Avoid dry and deep sowing on hard setting or sodic soils.
INOCULUM
Seed should be inoculated with group E inoculum prior to
sowing.  Poor inoculation will result in inadequate
nodulation, which ultimately will result in poor growth,
nitrogen fixation and yield.
FERTILISER
Fertiliser requirement is similar to other pulses.
Maintenance application of 70-150 kg/ha superphosphate.
Starter dose of 10-12 kg N/ha at seeding (preferably away
from seed) may be useful if soil pH is less than 6 in CaCl2 or
the soil has a low nitrogen status.
WEED MANAGEMENT
There are few post-emergent herbicides for broadleaf weed
control.  Therefore good weed management prior to crop
emergence is essential.
Few chemicals are registered for use on common vetch in
Western Australia, and therefore should not be used in
grain or hay crops.  There are no such restrictions on crops
grown for green manure.
Before sowing
Chemical Rate Comments
Trifluralin 1.0-2.0 L/ha
Simazine 1.5 L/ha Damage may occur  on soils
which are very sandy or have
a high clay content
Diuron 1-1.5 L/ha Can be used pre sowing if no-
tillage is used
Bladex 1.5-2.5 L/ha Similar damage to Simazine
may occur
Post sowing pre emergent
Chemical Rate Comments
Diuron 1-1.5 L/ha Suggested timing if the crop is
sown with convential or
minimum tillage
Spinnaker 75-120 ml/ha Avoid or  use lowest rate on
very high pH soils.  Can have a
residual effect on cereals and
canola on soils with high pH
Post emergent
There are very few options for broad-leafed weed control
post emergent.  Contact your consultant before applying
post-emergent chemicals.
Chemical Rate Comments
Grass selective various Good crop safety
Simazine top up 0.5 L/ha Limited efficacy on most
weeds.  Appears to have good
crop safety.  May be useful for
silver grass control on sandy
soils
Brodal 75-150 ml/ha Limited information.
Salvage operation
INSECT PESTS
During emergence, monitor crop for red legged earth mite
and lucerne flea.
Following emergence, monitor crop for pasture looper and
cutworm.
During and after flowering look for Cowpea aphid and
budworm.
Common vetch is very susceptible to aphid attack during
flowering.  The aphids usually colonise in patches and
attack weaker plants or thin patches of the crop in particular.
The crop may require multiple sprays in these patches.
Spray for budworm if there are 4 budworm per 10 sweeps of
an insect net.
DISEASE
A number of foliar diseases are reported in common vetch in
Australia (Botrytis spp., Ascochyta, and Rust).
Management via rotation, paddock selection, time of sowing
and ensuring good plant health are likely to be more
effective at reducing the incidence and severity of disease
than the use of fungicides.
Botrytis
The main disease of common vetch in Western Australia is
grey mould/chocolate spot (Botrytis cinerea and Botrytis
fubae).  Botrytis cinerea also causes Botrytis grey mould in
chickpeas and lentils, while Botrytis fabae also causes
chocolate spot in faba beans.  The disease in vetch is
evident as small red brown spots on the leaves.  It is usually
prevalent during flowering and is most easily found in the
lower part of the canopy.  Under moist conditions and with
prolonged attack the lower part of the canopy can become
mouldy.
The disease is more likely to become damaging if the crop is
sown early and is flowering in cool moist conditions.
Delayed sowing reduces the disease risk.
Because of the problems of cross infection with other pulse
species avoid sowing common vetch near faba bean, lentil,
narbon bean or chickpea stubble.  A safe minimum distance
is 500 m and at least a 3 year break between faba bean or
vetch crops on the same paddock is advised.
Rust (Uromyces vicia-fabae)
Rust, often in combination with Botrytis, has caused
significant damage in common vetch in the eastern states.
Vetch rust is a specific strain of rust that in the field only
attacks vetches.  It is related to the faba bean rust, however
the probability of cross infection between faba bean and
vetch is considered low.  Botrytis is known to cross infect
between vetch and faba beans, so there remain sound
reasons to isolate faba beans from vetch stubble.
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The vetch rust is similar in appearance to faba bean rust.
On the leaves there will be raised pustules that leave a rusty
deposit when wiped.  Around the pustule there is a pale
halo.  Later infections on the stem develop lesions, which
are elongated, black in colour and can split the surface of
the stem.  It is this stage that contains resting spores, which
allow for survival over summer.  Rusts are usually most
active in warm conditions late in the season.  The disease
damages the crop by causing premature leaf drop, resulting
in reduced seed filling and smaller seeds.
The effects of rust on yield will vary from year to year.
Most damaging effects occur when rust infects the crop
early, before flowering.  Experience in South Australia is that
the years when rust is most damaging are those following a
wet summer when volunteer vetches are not controlled.
The strategy to reduce the effects of rust are delayed
sowing, switching to Morava A in high risk areas and
reduction of the inoculum levels of the disease by
controlling volunteer vetch and avoiding previous years
stubble.
Vetch in medium rainfall areas will benefit from fungicide
applications at flowering (Dithane at 1.5-2.5 kg/ha) and close
monitoring to decide on follow up sprays.
HARVESTING
Common vetch is ready to harvest when the pods are light
brown and when shaken the seeds rattle within the pods.
Common vetch can shed pods if harvesting is delayed.
Common vetch sown in May will mature in mid-late October.
As common vetch matures early it is ideally suited to
croptopping to stop ryegrass seed set.
All varieties are best harvested with crop lifters, across the
lay of the crop.  Vetch lies very close to the ground at
harvest, more so than most pea crops, therefore paddock
preparation is essential.  Many no-tillage operations using
press wheels leaves defined ridges.  To aid harvest it is
recommended that harrows (e.g. rolling chain harrows) are
trailed behind the seeding operation to level these ridges
and then the paddock is rolled.  If the paddock is not
levelled there is a chance that lifters can dig into the dirt
and, in the worst case, be thrown back into the header,
causing extensive damage.
Pea plucker fronts can be used, but as the vetch remains
fairly well anchored to the soil excessive dirt may be thrown
into the harvester.
Vetch may be swathed when the top pods are still green and
bottom pods are just hardening.  The swath is then rolled to
flatten it out to prevent it being wind blown.
Suggested harvester settings
Reel speed - slow Spiral clearance - low
Fan speed - medium Drum speed - 400 rpm
Top sieve - 32 mm Bottom sieve - 10-16 mm
Concave clearance - 10-30 mm
Be careful of cracking; use low drum speed and harvest next
years seed under cool conditions.  Remember many markets
require an adequate germination rate.
FORAGE AND HAY
Once established, common vetch can be grazed.  Depending
on intended end use it is best to let vetch grow to a height
of 10-15 cm prior to grazing, to only graze to within 3-5 cm
and to remove sheep near flowering.
For hay production, vetch should be cut a few weeks after
the commencement of flowering.
GREEN MANURE
As a general rule it is best to spray-off vetch 20 days after
flowering has commenced.  However, the timing of green
manuring is often a compromise between achieving
maximum biomass production of vetch and killing resistant
ryegrass at the most appropriate time.  In most cases it is
best to aim for maximum effect on ryegrass.
Use high rates of glyphosate (1-2 L/ha).  Many growers
have found the addition of Lontrel (50-300 mL/ha) speeds
up the kill and prevents regrowth.
MARKETING
Common vetch is sold for birdseed (pigeons and speciality
markets), as a seed for green manure, and in sheep and
cattle rations.  Trade out of Western Australia is usually in
container lots and farmer’s contract to regional or Perth
based traders.  To maximise returns growers must be
prepared to hold the grain on farm for extended periods of
time (3-6 months).  Nil or very low tolerance of wheat and
other grains are allowed for export of vetch seed to the USA
and other markets.
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Lathyrus cicera (known by common names dwarf chickling
and vetchling) is a winter growing annual legume.  It has
similar growing habit to field peas and is intended as a
multipurpose crop for feed grain in cattle and sheep, fodder,
hay and green manure.  It is well adapted to sites suited to
field pea, but unlike field pea has no disease penalty for early
sowing and has better tolerance to waterlogging.  Dwarf
chickling is grown mainly in southern Europe and the
Mediterranean region for the production of forage and grain.
Dwarf chickling is a weak stemmed climbing plant with slow
prostrate growth in winter, it becomes more vigorous and
semi-erect with spring, forming many branches.  Flowers are
single and a red-brown colour.  The pods are flattish and
contain from 1 to 6 seeds with an angular blocky appearance.
Many Lathyrus species contain a neurotoxin 3-(N-oxalyl)-L-
2,3-diaminopropionic acid (ODAP).  ODAP has been shown
to lead to paralysis of the lower limbs (known as lathyrism) in
humans and animals.  This has been mainly associated with
Lathyrus sativus (the grasspea) when grain of high ODAP
concentrations has been consumed in high quantities over
long periods.  In contrast to grasspea grain ODAP
concentrations are much lower in dwarf chickling, and apart
from in small seedlings the green plant parts have
insignificant ODAP concentrations.
SOILS
Dwarf chickling grows well on neutral to alkaline soils, loamy
sands/clay loams pH in CaCl2 >5 at surface, increasing with
depth.  It is well adapted to soil types suited to field pea and
tolerates some waterlogging.
RAINFALL
Dwarf chickling is adapted to low to medium rainfall regions
of 300-600 mm annual rainfall.
VARIETIES
Currently there are only two released varieties of dwarf
chickling.  Chalus is a variety released in Western Australia
in 1998 by CLIMA and the Department of Agriculture.  Lath-
BC is a variety released in South Australia in 1997.  Chalus
flowers earlier than Lath-BC and about 20 days later than
Dundale field pea.  Chalus has rapid seed filling with
flowering finishing earlier than Dundale field pea, maturity is
at approximately the same time.  Seed yields are similar for
both dwarf chickling varieties, however in trials throughout
southern Australia, Chalus consistently had much lower
levels of ODAP in the seed (mean 0.09 per cent) compared
to Lath-BC (mean 0.16 per cent).  ODAP concentration does
vary in different environments, but does not alter the
ranking of varieties. It is proposed to release a low ODAP
variety of Lathyrus sativus in 2004, this is closely related to
Lathyrus cicera and has very similar characteristics, but
shows more erectness, more vigour and larger seed.
TIME OF SOWING
Early sowing (early April onwards) is recommended to
maximise yield of seed.  Unlike field pea early sowing does
not promote disease.  However, later sowing can be used for
the purposes of weed management, with minimum penalty on
biomass due to slow winter growth.
SEEDING RATE
Under medium rainfall conditions (>450 mm) a plant density
of 50 plants/m2 (50-75 kg/ha) is recommended.  However,
under drier conditions up to 80 plants/m2 (80-100 kg/ha) is
recommended.  Higher seeding rates lead to increased forage
yield.
SOWING DEPTH
Sow dwarf chickling 5 cm deep.  Rolling is desirable after
sowing for even ground at harvest, this will minimise
harvester wear and contamination of the sample.  Roll as for
field peas.
INOCULATION
Inoculation with Group E or F inoculum is recommended for
good yields and rotational benefits.  Poor nodulation will
result in low yields and low nitrogen fixation.
FERTILISER
Fertiliser requirement is similar to many other pulses.
Maintenance applications of phosphate are required,
equivalent to 10-30 kg/ha of phosphorus.  A starter dose of
nitrogen (10-15 kg/ha) at seeding may be useful if soil pH is
less than 6.0 in CaCl2 or if the soil has a low nitrogen status.
WEED CONTROL
Dwarf chickling has slow early winter growth and is
vulnerable to early weed competition.  This slow early
growth however means that sowing can be delayed without
the usual yield penalties seen in other pulses.  This will allow
a good percentage of weed seeds to germinate and then be
controlled by a knockdown herbicide.  A sufficient rate of
knockdown must be used, as transplants will be impossible
to control.  If weeds are large, up to 1200 ml/ha glyphosate
may be needed.
No herbicides have been registered for use in-crop with
dwarf chickling at this time, although trials have shown good
tolerance to a range of broadleaf herbicides.  Grass selective
herbicides are also well tolerated.  These should not be used
on hay or seed crops until registered, but when dwarf
chickling is grown as a green manure crop there are no such
restrictions.
Dwarf chickling has great potential in the control of resistant
ryegrass.  The ability to delay seeding means that a heavy
harrowing to stimulate ryegrass germination can be done in
most years, possibly twice in some.  This will reduce the
seed bank by a considerable amount.  The herbicide 2,2-DPA
(Dalapon, Propon etc.) has good activity against many
populations of resistant ryegrass, and dwarf chickling has
good tolerance to it.  Thus any further germination can also
be controlled without raising resistance levels.  Finally, the
crop can be green manured before any surviving ryegrass
have set viable seed. This will complete a year where 3-4
ryegrass germinations have been controlled, no seed has
been set, and no increase in resistance level has occurred.
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BROADLEAF HERBICIDES
Application time Herbicides, combinations and rates
Pre-sowing Bladex (2 L/ha) Simazine (2 L/ha) Trifluralin (1.5 L/ha)
Immediately post plant Spinnaker (200 mL/ha)  Spinnaker (150 mL/ha) + Diuron (1 L/ha) Lexone (300 g/ha) Diuron (2 L/ha)
Diuron (1 L/ha) + Lexone (150 g/ha) Diuron (1 L/ha) + 2,2-DPA (1 kg/ha)
Post emergence (3-4 leaf stage) Brodal (80-100 mL/ha)* Brodal (100 mL/ha) + Lexone (100 g/ha) Broadstrike (25 g/ha)
*  Brodal (120 - 150 mL/ha) will cause some damage.
DISEASE
No serious diseases have been recorded on dwarf chickling
to date.  Overseas, powdery mildew and downy mildew can
be serious but are less likely to occur under Western
Australian conditions.  Field trials by the Department of
Agriculture have shown dwarf chickling to be susceptible to
bean yellow mosaic virus (BYMV) but this is less likely to be
a serious problem in the field, especially in low rainfall areas.
INSECT PESTS
Dwarf chickling is relatively tolerant to red legged earth mite
(RLEM) and lucerne flea, and is less susceptible than peas.
Crops are most susceptible while emerging and when young.
Heavy infestation can seriously damage the crop, so early
control with insecticides is recommended.  Paddocks that
were previously pasture have a higher chance of early insect
damage.  Check the edges of dwarf chickling paddocks as
RLEM and lucerne flea often move from adjoining pasture
paddocks and fence lines.
Helicoverpa caterpillars (native budworm) are a severe pest
on dwarf chickling and many pulse crops toward the end of
the growing season.  Eggs are laid from August to November
and the emerged small caterpillars (less than 10 mm long)
feed on the developing seed.  During flowering and podding
it is recommended to check the crop for caterpillars twice a
week, more than 3 caterpillars per square metre requires
spraying with an appropriate insecticide.  Re-checking the
crop following spraying is required to deal with later
hatchings of eggs.
Aphids are not a serious pest of dwarf chickling, however,
they can be an important vector of virus diseases.
YIELDS
In trials, Chalus has yielded well over a range of medium and
low rainfall sites within Western Australia and throughout
southern Australia.  Yields have been up to Dundale field
pea yields at some dry sites, on average yields are 30 per
cent lower than field peas.
In 1995 and 1996 Chalus, LathBC and Dundale field pea were
grown at a number of sites across southern Australia: NSW -
Narrabri, WaggaWagga; Vic - Walpeup; SA - Minnipa,
Wynarka, Roseworthy; WA - Konnongorring, Merredin,
Latham.  The average yields were 1.26 t/ha for Chalus, 1.22 t/
ha for LathBC and 1.64 t/ha for Dundale.
In 1998 on-farm yields of Chalus ranged from 0.7 to 2.7 t/ha.
Average yields are expected to increase as agronomic
management improves.
HARVESTING
Harvesting needs are similar to those for field peas, although
seed size is smaller (100 seed weight is 7 g compared to field
peas at 18 g).  Maturity is evident when pods lose their green
colour and plants become brittle.  Crop lifters will cope with
dense clean crops but pick-up fronts are more desirable as
they will harvest thin and uneven crops.  Harvesting must be
close to the ground.  Do not delay harvesting as pod
shattering may occur and the crop will collapse to the
ground, making harvesting difficult.
FORAGE
Forage is nutritious.  In winter, growth is slow with rapid
spring growth.  It is not suited to close grazing.
STUBBLE
Stubble can be grazed, and is nutritious for both sheep and
cattle.  Limited grazing has shown that most grain is eaten in
about four weeks.  Care should be taken to avoid over
grazing to reduce soil erosion in paddocks.
END-USE AND MARKETS
Grain markets in sheep, cattle, pig and poultry industries are
undeveloped.  Work has commenced on feed value in
Western Australian trials to establish recommendations.
Chalus grain has a high protein level (26 per cent), lower than
narrow leaf lupin, lysine content is high, above that of
narrow leaf lupin. Overseas dwarf chickling is used for
supplementary feeding to cattle and sheep. Feed value of
grain has been assessed recently in trials conducted with
Department of Agriculture Western Australia, CSIRO Animal
Industries and the Pig and Poultry Production Institute, SA.
Pig feeding trials at Department of Agriculture have shown
that pigs fed Chalus as up to 30 per cent of dietary intake
grow as rapidly from 15 to 100 kg liveweight as on a standard
soybean based diet. Other growth studies by Department of
Agriculture on pig weaners showed very pleasing growth
using up to 15 per cent of Chalus in the diet, again as good
as standard diets.  Preliminary studies at Pig and Poultry
Production Institute (SARDI) with chickens showed
potential for Chalus as a feed. Further studies completed in
2002 on laying chickens indicated that the quality of Chalus
was equal to a field pea based diet, both in terms of egg
production and in egg quality, at up to 30 per cent of the diet.
There were a number of benefits, including increased colour
of yolk and the likely lower price of Chalus relative to peas as
a feed ingredient. There were no detrimental effects noted.
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CHALUS
Origin Developed by CLIMA and The Department of Agriculture.  Chalus was selected from the line IFLA 1279
supplied by the International Centre for Agriculture Research in Dry Areas (ICARDA), Aleppo, Syria. Plants
were selected from a single plot for uniformity and multiplied in isolation in 1995, 1996 and 1997.
Maturity Chalus flowers 3-4 days earlier than Lath-BC. Chalus flowers about 20 days after Dundale field pea.
Yield Similar to Lath-BC. Over a range of sites about 30 per cent less than Dundale field pea.
Quality Very low levels of the neurotoxin ODAP in the seed (0.09 per cent), lower than Lath-BC. Seed protein is similar
to Lath-BC at 25-26 per cent.
Other notes Seed size is up to 20 per cent larger than Lath-BC, and branches more than Lath-BC. No serious disease
problems.  Chalus is not protected by PBR and is a public variety.
LATH-BC
Origin Released in 1997 in SA by IAMA Pty Ltd, developed from seed grown by Brenton Correll, a farmer on the
Yorke Peninsula, SA. 
Maturity Lath-BC flowers 3-4 days later than Chalus.
Yield Similar to Chalus.
Quality Medium levels of the neurotoxin ODAP in the seed (0.16 per cent). Seed protein is similar to Chalus.
Other notes Smaller seed size than Chalus, and less branching than Chalus.
TRIAL SITE AND MEAN YIELDS (T/HA) OF CHALUS AND DUNDALE FIELD PEA IN WESTERN AUSTRALIA 1995, 1996, 1997 AND 1998.
Chalus 1995 1.56 0.85 1.14 - - - - - - - - - - -
1996 1.22 0.63 0.98 - - - - - - - - - - -
1997 - - - 0.78 1.18 0.41 0.81 0.95 - - - - - -
1998 - 0.69 - - - - - 1.21 0.57 1.01 1.57 0.66 0.26 0.45 1.01
Dundale 1995 1.28 1.07 1.08 - - - - - - - - - - -
1996 0.76 1.14 1.02 - - - - - - - - - - -
1997 - - - 0.90 1.94 1.24 1.68 1.92 - - - - - -
1998 - 1.10 - - - - - 1.23 0.74 0.92 0.94 0.82 1.41 0.90 1.41
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Recent sheep feeding studies by CSIRO in Western Australia
showed that sheep fed Chalus had greater live weight gains,
dressed carcass weights, voluntary feed intakes and
efficiencies of feed conversions than those feed narrow leaf
lupins, especially at higher rates.
The conclusion from all animal feeding trials is now that the
quality of Chalus is equal to or better than industry accepted
feed grains for sheep, pigs (growers and weaners) and laying
poultry. The low levels of ODAP pose no threat to animal
industries. Even the slightly higher level of ODAP in the
variety Lath BC is very unlikely to prove a problem for animal
consumption.
Further discussions are now planned with the animal feed
industry to encourage use of Chalus in compounded feeds.
Export of grain to animal feed industries is also planned.
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APPENDIX
PERCENTAGE OF AREA SOWN TO CROP VARIETIES 2000/01 TO 2004/05 SEASONS.
DATA FROM CO-OPERATIVE BULK HANDLING LTD.
VARIETIES LISTED 0.02% OR GREATER OF CROP AREA.  (* YEAR VARIETY REGISTERED)
 00/01 01/02 02/03 03/04 04/05
(%)  (%) (%) (%) (%)
WHEAT
Calingiri 6.68 13.90 18.42 22.88 23.66
Wyalkatchem -.- -.-* 0.27 5.24 20.07
Carnamah 18.47 24.95 25.16 26.81 18.02
Westonia 18.57 17.13 19.22 10.13 8.00
Arrino 7.20 7.74 7.81 6.17 5.69
Stiletto 5.57 4.15 3.36 3.34 2.97
Yitpi -.- 0.21 0.62 1.85 2.88
EGA Bonnie Rock -.- -.- -.- 0.14 1.86
Spear 4.36 2.87 1.83 1.85 1.44
Machete 3.64 2.17 1.84 2.32 1.38
Halberd 4.40 2.32 1.83 2.37 1.16
Cascades 3.66 2.32 1.94 1.51 1.04
Eradu 3.62 2.61 1.76 1.32 1.03
Janz 0.64 0.44 0.61 1.01 1.03
Camm 2.72 4.59 4.31 3.55 0.97
H45 0.11 1.30 1.75 0.81 0.83
Mitre -.- -.- -.- 0.45 0.79
Brookton 5.81 3.59 1.84 0.99 0.61
Cadoux 2.22 1.80 1.07 1.00 0.57
Blade 0.87 0.79 0.72 0.75 0.43
Perenjori 1.31 0.69 0.44 0.53 0.42
Frame 0.35 0.27 0.26 0.57 0.41
EGA2248 -.- -.- -.- -.-* 0.37
Wylah -.- -.- 0.03 0.24 0.37
Datatine 1.56 1.02 0.66 0.59 0.37
Wilgoyne 0.80 0.66 0.51 0.27 0.27
Sunelg 0.35 0.14 0.11 0.21 0.23
Annuelo -.- -.- -.- -.- 0.20
Kalannie 0.79 0.49 0.35 0.32 0.19
Clearfield STL -.- -.-* 0.12 0.25 0.18
Tincurrin 0.57 0.43 0.37 0.23 0.17
GBA Shenton -.- -.- -.- -.-* 0.17
Sunco 0.13 0.05 0.07 0.17 0.16
Braewood -.- -.- -.- -.- 0.15
Harrismith -.- -.- -.- 0.24 0.14
Baxter -.- 0.11 0.09 0.15 0.13
Babbler -.- -.- -.- 0.03 0.13
Cunderdin 1.19 0.49 0.28 0.15 0.13
Bokal -.- -.- -.- -.- 0.12
Kukri -.- -.- 0.05 0.09 0.10
GBA Sapphire -.- -.- -.- -.-* 0.10
Amery 1.01 0.68 0.45 0.22 0.09
Drysdale -.- -.- -.- -.- 0.09
Aroona 0.42 0.14 0.12 0.11 0.08
GBA Ruby -.- -.- -.- -.-* 0.07
Gamenya 0.18 0.17 0.10 0.09 0.07
Dagger 0.22 0.16 0.10 0.06 0.06
Stretton 0.11 0.10 0.05 0.03 0.05
Schomburgk -.- -.- -.- -.- 0.04
Wialki -.- -.- -.- -.- 0.04
Worrakatta 0.14 0.07 0.05 0.08 0.04
Giles -.- -.- -.- -.- 0.04
00/01 01/02 02/03 03/04 04/05
(%)  (%) (%) (%) (%)
Wheat cont.
Nyabing 0.41 0.22 0.12 0.06 0.03
Stylet -.- -.- -.- -.-* 0.03
Mulgara -.- -.- 0.06 0.03 0.03
Canna -.- -.- -.- -.- 0.03
Corrigin 0.18 0.18 0.13 0.07 0.03
Ajana 0.44 0.16 0.11 0.05 0.02
Gutha 0.19 0.09 0.13 0.05 0.02
Wongoondy -.- -.- -.- -.- 0.02
Wollaroi 0.07 0.03 0.04 0.06 0.02
Warigal -.- -.- -.- 0.02 0.02
Kite -.- -.- -.- 0.03 0.02
TRITICALE
Tahara 57.14
Credit 15.14
Tyalla 11.66
Treat 10.40
Currency 2.30
Muir 1.66
Everest 1.11
Abacus 0.57
BARLEY
Stirling 65.43 63.71 54.66 45.74 33.00
Gairdner 13.04 16.64 24.81 31.09 25.01
Baudin -.- -.- -.- 1.16 13.43
Mundah 2.92 3.99 5.29 6.80 9.71
Yagan 1.01 0.88 2.38 3.37 5.46
Hamelin -.- -.- -.- 0.26 4.05
Schooner 5.90 6.54 6.39 5.33 3.44
Harrington 1.85 1.18 1.00 1.35 1.04
Fitzgerald 1.23 1.12 0.79 0.66 0.94
Molloy 0.45 0.63 0.41 0.40 0.89
Barque 0.02 0.17 0.09 0.28 0.57
Skiff 2.33 1.19 1.14 0.83 0.56
Unicorn 2.25 1.60 1.26 1.34 0.48
Onslow 1.34 0.76 0.42 0.44 0.33
Doolup 0.13 0.25 0.24 0.18 0.26
O’Connor 0.96 0.61 0.37 0.30 0.24
Moondyne 0.17 0.16 0.15 0.07 0.18
Beecher 0.16 0.13 0.18 0.15 0.16
Keel -.- -.- 0.05 0.07 0.14
Windich 0.17 0.15 0.10 0.03 0.04
WABAR2175 -.- -.- -.- -.- 0.02
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APPENDIX CONTINUED
Percentage of area sown to crop varieties 2000/01 TO 2004/05 seasons.
DATA FROM CO-OPERATIVE BULK HANDLING LTD.
VARIETIES LISTED 0.02% OR GREATER OF CROP AREA.  (* YEAR VARIETY REGISTERED)
00/01 01/02 02/03 03/04 04/05
(%)  (%) (%) (%) (%)
00/01 01/02 02/03 03/04 04/05
(%)  (%) (%) (%) (%)
OATS
Carrolup 17.58 20.02 18.16 21.03 22.53
Pallinup 14.02 14.41 17.00 17.41 18.05
Dalyup 22.86 17.27 14.90 15.83 16.17
Wandering 0.27 3.04 4.35 6.46 10.73
Mortlock 22.22 18.88 17.66 13.23 10.56
Hotham 4.74 5.09 6.33 5.52 4.12
Yilgarn 2.11 2.00 1.80 3.10 2.69
Winjardie 3.03 4.92 3.65 3.74 2.17
Euro 3.01 2.94 2.90 1.85 2.11
Swan 2.71 3.02 2.56 2.37 2.07
Coomallo 1.88 2.31 2.10 1.98 1.99
Toodyay 1.17 1.29 1.49 1.91 1.51
Needilup 0.89 1.19 1.30 1.08 1.23
Cooba 0.06 0.16 0.44 0.68 0.94
Murray 0.78 1.02 0.44 0.74 0.69
Irwin 0.19 0.45 0.44 0.39 0.59
Wintaroo -.- -.- 0.08 0.10 0.37
Vasse 0.44 0.80 1.85 1.02 0.24
Saia 0.05 0.12 0.24 0.15 0.22
Esk -.- -.- -.- 0.03 0.17
Massif -.- -.- 0.18 0.03 0.16
Moore 0.04 0.09 0.09 0.16 0.16
Dale -.- -.- -.- -.- 0.11
West 0.17 0.05 0.19 0.04 0.11
Kalgan 0.28 0.20 0.08 0.06 0.08
Glider -.- -.- -.- 0.06 0.07
Echidna 0.11 0.06 0.27 0.30 0.05
Bettong 0.02 0.10 0.03 0.02 0.04
Avon -.- -.- 0.02 0.02 0.02
Wongan -.- -.- -.- 0.03 0.02
CANOLA
Surpass 501TT -.- 5.03 49.36 56.72 31.59
Beacon -.- -.- 1.18 5.46 25.25
Stubby -.- -.- -.- -.- 13.10
Pinnacle 38.63 42.14 24.62 11.91 10.26
Hyden -.- 4.61 2.98 2.17 5.34
Surpass 603CL -.- 1.90 6.57 8.88 5.28
Karoo 46.51 26.32 5.35 4.35 1.77
Trilogy -.- -.- -.- -.- 1.01
Surpass 300TT -.- 0.63 1.48 1.64 0.96
Surpass 1.32 3.23 2.00 2.16 0.85
Hylite 200 1.11 0.61 0.58 0.13 0.71
Tribune -.- -.- -.- -.- 0.67
Tornado -.- -.- -.- -.- 0.55
Tranby -.- -.- -.- -.-* 0.41
Mystic 0.90 1.99 1.01 0.85 0.38
Clancy 3.56 2.27 1.64 0.21 0.27
Trigold -.- -.- -.- -.- 0.23
Grace -.- -.- -.- 0.10 0.22
Eyre -.- -.- 0.17 0.70 0.20
Surpass 600TT -.- 2.21 0.73 0.74 0.20
Surpass 402CL -.- 1.63 0.18 0.28 0.19
Canola cont.
TI-10 0.05 0.10 0.04 0.08 0.10
Surpass 400 -.- -.- -.- 0.26 0.08
Surpass 600 -.- 0.57 0.43 0.17 0.07
Rainbow 0.23 0.40 0.16 0.16 0.04
PC46C73 -.- 0.27 0.20 0.10 0.04
PC46C74 -.- -.- -.- -.- 0.04
Bugle 2.90 3.16 0.27 0.12 0.03
Outback -.- -.- -.- -.- 0.03
Spectrum -.- -.- -.- -.- 0.03
Scoop 0.76 0.23 0.15 0.07 0.03
LUPINS
Tanjil 7.22 16.62 22.56 25.43 28.55
Belara 18.25 23.34 25.65 25.99 26.58
Wonga 7.18 9.64 9.99 14.09 13.06
Kalya 14.58 13.14 13.51 12.70 12.89
Merrit 20.60 14.65 9.84 7.67 6.18
Myallie 11.53 7.99 7.85 6.03 5.53
Gungurru 17.06 11.21 8.11 5.41 3.96
Quilinock 0.02 0.13 0.32 0.73 1.68
Danja 1.48 0.87 0.69 0.68 0.77
Tallerack 1.33 1.65 1.09 0.93 0.47
Wodjil 0.26 0.22 0.11 0.06 0.20
Illyarrie -.- -.- -.- -.- 0.06
Uniwhite -.- -.- -.- -.- 0.04
Yorrel 0.17 0.08 0.10 0.05 0.02
FIELD PEAS
Parafield 4.59 28.57 43.45 55.34 61.20
Dundale 74.99 60.52 43.32 32.21 25.24
Helena -.- 1.00 4.94 7.66 5.22
Kaspa -.- -.- -.- -.- 1.85
Laura 9.59 3.57 5.10 1.43 1.74
Dunwa -.- -.- -.- 0.93 1.37
Dunn 2.07 1.64 0.44 0.66 0.87
Cooke 0.08 0.15 0.34 0.40 0.81
Snowpeak -.- -.- -.- 0.10 0.76
Primo -.- -.- -.- -.- 0.75
Wirrega -.- -.- -.- -.- 0.15
Magnet -.- -.- -.- -.- 0.04
CHICKPEAS
Desi
Sona 66.97 76.75 82.53 73.87 66.08
Heera 25.39 18.68 15.25 23.59 20.97
Howzat -.- -.- -.- -.- 11.39
Barwon -.- -.- -.- -.- 1.55
Kabuli
Garnet -.- -.- -.- 100.00 100.00
FABA BEANS
Fiesta 4.88 27.15 61.36 71.99 97.60
Fiord 52.16 27.36 12.16 20.66 1.23
Ascot 28.35 28.81 11.06 3.99 1.17
These estimates are compiled from the forms returned by growers who make deliveries of grain to Co-operative Bulk Handling Ltd.
Therefore, growers who do not deliver (that is, those who grow crops for on-farm use only) are not included.  Consequently, this is not a
true picture of the adoption of some crop varieties; for example, oat varieties grown for on-farm feed and hay.
